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COAL DRILLING DURING 1980 IN BIG HORN, DAWSON, McCONE, POWDER RIVER,
PRATRIE, RICHLAND, ROSEBUD, AND TREASURE COUNTIES, MONTANA

By U.S. Geological Survey
and

Montana Bureau of Mines and Geology

INTRODUCTION

Between January 17 and December 19, 1980, 128 coal test holes were drilled
in the Big Horn, Dawson, McCone, Powder River, Prairie, Richland, Rosebud, and
Treasure Counties, Montana (figs. 1-5). Drilling was done by the Montana
Bureau of Mines and Geology (MBMG) under U.S. Geological Survey (USGS) grant
No. 14-08-0001-18772 for the purpose of evaluating and classifying mineral
lands in the public domain. Data were collected to determine the extent,
correlation, and recoverability of coal beds and the petrographic characteristics
of associated rocks in the Tertiary Fort Union and Wasatch Formations.

This report presents lithologic logs (depth intervals corrected to match
the geophysical logs) and the geophysical logs of the drill holes. A rotary
drill was used; where practical, water or air were the drilling fluids. All
holes were logged from the bottom to the top and ten-foot sample intervals
were logged by a geologist in the field. A "C" following the drill-hole
number denotes a core sample.

The location of a drill hole within a section is identified on the litho-

logic and geophysical logs by a letter—designated tract and by

distance from the section lines. Each section is subdivided into four quad-
rants with the northeast quadrant designated as A and continuing counter-
clockwise to D. Each quadrant is then subdivided into four equal parts with
a similar letter designation. This is repeated until a section is subdivided
into 256 units. Using this system, the largest subdividion in a section is
listed first. For example, a tract designation of ABCD would be located in
the SE%SWHNW4NEY% of the section.

Fieldwork was done by the following MBMG persommel: Jon Hangas, William

Jackson, Robert Matson,and Russell Patterson. Robert Matson (MBMG) and

Marvin Millgate (USGS provided project coordination and technical quidance.
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Figure 2.--Drill-hole 1ocafiaﬁg_fg;_K;;;‘A, Dawson, Prairie, and
McCone Counties, Montana. US-80 prefix omitted from each drill-
hole number but included on logs.
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Hote No:_ US80001pqp, Circle 2 SE Date: 1/17/80 gtqgte:Montana County:__ Dawson

N E
Elev:_2890 FT Lo%%tli{om T 178 @E.%QX(,Sec 2 Tract_DDDD . Drilled depth 500 FT
Measured: 2 FT.FspL __10 FT gt ____ FT Hole size:_> 1/4 IN. Air @ Water (] Cored: Yes[d NoE]
Remorks:
Xo FT.
RECORDED BYWILLIAM JACKSON _GEOQLOGIST ves RECORDED 8YWILLIAM JACKSQN RECORDING SPEED 20 MIN.
GAMMA S.P o DENSITY RESISTIVITY DEPTH
T.C.—2. __ I|SENS. SETTING| 3 TC e |SENSSETTING
LITHOLOGY RANGE 200 10 ~ [rance 20 -
LOGGED DEPTHS = LOGGED DEPTHS m
492 FT. - F1l & FT. Fr| “
5 60
1
5 ‘; o]
Silt, brown, alluvialj e
sandstone, brown; siltstone, = §
brown, and claystone, brown. -
- Sandstone, gray; siltstone, = 60-
gray, and claystone, graye ___ J
= -
== ﬁ
- == 1204
= T
- f 180
J
s 2404
i : 3004
R = e 360-

MBMG Form 170 (Rev. 1979) 7




us-_ 80001

. o [
LITHOLOGY GAMMA S P Eg DENSITY RESISTIVITY] w
- v
F* —
B r 360
Sandstone, gray: siltstone, : :
gray, and claystone, gray-
- 5 420
Coal. = ;
Sandstone, gray; siltstone,
graysand claystone, gray.
Coal.
|| Sandstone, gray, and claystone, 4804
gray-
=
- 540+
L , 600
- 660
= 720+
- 780 1
o 840
- 900 -




Hole No: US—gog.oqup‘ Circle 2 SE Date: 1/17/80 State: _lMontana County: Dawson

N E .
Elev:_2890 FT Location: T_1ZX @EEOﬂ,Sec 2 Troct_DDDD_ Drilled depth 520 FT
Measured: 3 FT % 10_FT rwi FT. Hole size: 5 1/4 IN Air B Water ] Cored: Yes[J No[X]
Remarks:
WILLTAM JACKSO g PT.
RECORDED BY CKSON_ GEOLOGIST ves RECORDED By WILLIAM JACKSOMNRgCORDING SPEED 20 MIN.
GAMMA S.P. w | DENSITY TRESISTIVITY [/ oo
T'c'_'%oﬁ' SENS.I%ET‘HNG o ITc——  |SENSSETTING
-l
LITHOLOGY RANGE - RANGE 20 -
LOGGED DEPTHS = LOGGED DEPTHS o
FT. 482 FT| & FT_ 482 FT| %
[- N 60"‘
- o-
A 604
== -
= p
3 = 1204
2 4
i = | 180-
o .
L = 240+
= = .
=1 |
! = {300
| == 3604

MBMG Form 170 (Rev. 1979) q
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Hole No:US-80002 Map:_Circle 3 NE Date:.1/20/80 State: _Montana County:__Dawson

N E .
Elev:_ 2932 FT | ocation: T 17X $E5L0?D§Sec 34 Tract_DDDC Drilled depth 420 FT
Measured: _50 FT Fsi __650 FT gWK FT. Hole size:_2 1/4 IN. Air [ Water [J Cored: Yes[d No[®
Remorks:__Some gravel and much sand.
— NR FT.
RECORDED BY WILLTAM JACKSON GEOQLOGIST ves RECORDED BWILLIAM JACKSON RECORDING SPEED 20 MIN.
GAMMA S.P. DENSITY RESISTIVITY DEPTH
T.C. —2__ |SENS.SETTING 8 TC— |SENSSETTING
-
LITHOLOGY RANGE 200 L0 ~ |RANGE L0 .
LOGGED DEPTHS & LOGGED DEPTHS 3
408 FT. FT.| & _FT. A FT| *
- B 60+
b = o-
Sandstone, brown$ siltstone, 1
brown, and claystone, brown. i
= J
L . - 604
Sandstone, grays; siltstone,
gray, and claystone, gray- i 1
4
== h
- Limestone, gray == 180
Sandstone, gray$ siltstone, J
gray, and claystone, gray- -
= ]
i Shale, black, carbonaceous. == 240:
S ‘% 300+
— -
Coal, with claystone parting. S ~
S ; si t : ]
! ?33?;22§’o Loums SilEstone, =S 360°

MBMG Form 170 (Rev. 1979) il
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Hole No:US=80002 Mqp:_Circle 3 NE Date: 1/20/80  State: Montana  County:__Dawson

. N E
Elev.__2952 FT | ocation: T_178 Fé_s_a}x,Sec 34 Tract _DDDC Drilled depth 420 FT.
.Meosured=_5.0__f_7'%% b5y FT. xﬁat —  FT Hole size:_2 1/4 IN Air B Water J Cored: Yesd No B
Remorks:_Some gravel and much sand.
WILLIAM JACKSON XB FT.
RECORDED BY GEOLOGIST YES RECORDED BYWILLIAM JACKSONRECORDING SPEED__20 _MIN
GAMMA S.P DENSITY  [RESISTIVITY [ ooy
TC —2 |SENS.SETTING| S [T ISENSSETTING A
-
LITHOLOGY RANGE 200 10 ~ |rance 10 _
LOGGED DEPTHS = LOGGED DEPTHS w
FT. 406 FT| & FT___ 408 FT| “
- 60:"J
1
- 0
I = 604
= = h
4 iz -
L ﬁ,“ = | 1204
= = 4
i g = = = | 180~
- = 2404
>3 — 4
! ==— {300-
| E === 3604

MBMG Form 170 (Rev. 1979) ‘3
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Hole No: US=80003Map: Circle 3 NE Date: 1/20/80 State: Montana  County:_Prairie

N E .
Elev:_3196 FT LocF%tlion: T16 8 i S0 ¥ Sec 14 Tract BBBB Drilled depth 420 FT.
Measured: 25 _FT.ggx _ 60 FT é% — FT Hole size: 5 1/& IN Air @ Water [J Cored: Yes{d No[Kl
Remarks:
X0 FT.
RECORDED BY WILLIAM K GEOLOGIST | o RECORDED BWILLIAM.JACKSON RECORDING SPEED._ 20 MIN
GAMMA S.P. © DENSITY RESISTIVITY DEPTH
T.C. —2 _ |SENS.SETTING| & |[TC——2 __ ISENSSETTING
et =
LITHOLOGY RANGE 200 10 - RANGE 500 20 -
LOGGED DEPTHS z LOGGED DEPTHS W
392 FT. FT.| % 400 FT. . FT| *
- ' ) 601
1
-
E £ I
i Sand, brown; silt, brown, = z = 0
alluvial. === = 1
Shale, black, carbonaceous. = 1
! : % 60
Sandstone, gray; siltstone, = E
gray, and claystone, gray- == §
k
L 1204
= 3
Shale, dark brown, carbonaceoussj — .
sandstone, gray; siltstone, = .
gray, and claystone, gray- b
[ ‘ 180
= ]
ﬁ -4
7 4
g === 2404
Claystone, blue-gray; — .
sandstone, grayj; siltstone, e -
gray, and claystone, gray. = .
L § 300-
> il
= = = ]
! s 360-

MBMG Form 170 (Rev. 1979) \5
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LITHOLOGY GAMMA SR Eg DENSITY RESISTIVITY 3

- ’ [ u

- — 1360

Shale, dark-brown, -sf_:_ B
carbonaceous; sandstone, 2 : f .
grayy siltstone, gray, and = — 3= _4
claystone, gray.- =: —— .
=== S 420

480 -

540

600

-

660

-1

7

-

7204

-4

780

4

840

900 ~

1"
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Hole No:_113-80003 Map: Cirlce 3 NE __ Date:1/20/80 stqte: Montana  Coynty:_ Prairie

Elev:_3196 FT Locchon TJ_G_X R_S.Q.K Sec 14 . Tract BRBRRR Orilled depth 420 FT
Measured: _25 _FT. m 60 FT. %&% FT Hole size:_5 1/4 IN Air ] Water [J Cored: Yes[dJ No[X]
Remorks:
. N®Q 20 FT.
RECORDED BY WILLIAM JACKSON GEOLOGIST yEs RECORDED BY WIILIAM JACKSOMecORDING SPEED 20 ___MIN.
GAMMA S.P DENSITY  [RESISTIVITY [ oo
TC.—_2 ssnsl.c')semm S ITCc—2 ____ |SENSSETTING
-
LITHOLOGY RANGE _200 - |[RANGE 300 20 -
LOGGED DEPTHS z LOGGED DEPTHS o
FT. 400 FT| % FT. 400 FT| w
i 60+
i 0
A : 604
== N
X E =2 120
+ = -
b "3 — ey IBO"
! = = 2404
! — 300-
| 3604

MBMG Form 170 (Rev. 1979) i1
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Hole No: 11S=80004Map: _Circle 3 NW

N E
Elev:_13280 FT Lo%cfion:T.l.ﬁE R_50¥ Sec 8 _ Tract_AAAA Drilled depth

NL
Measured:__30 _FT. ggy _ 50 FT gwy _ FT Hole size:5.1/4 N Air [} Water [J Cored: Yes(dJ NoR)

FEL

Date: 1/20/80 sState: Montana

Coun Y y: Prairie

440 F1.

Remarks:
W_JACXSON v XS 20 T
RECORDED BYY¥ JACKSOY GEOLOGIST o RECORDED By JACKSON  RrecorniNg sPEED 20 _MiIN
GAMMA S.P. © DENSITY RESISTIVITY DEPTH
TC. 2 |SENS.SETTING 3 TC2 SENS.SETTING

LITHOLOGY RANGE 200 10 ~ |rance 200 20 -
LOGGED DEPTHS x LOGGED DEPTHS t,"
434 FT. FT.l & 430 FT. FT| -
( B 60 +
] . o °7
Alluvium. ESH e
Claystone, brown; sandstone, 4
gray; siltstone, gray, and b
claystone, gray. :
L 60 4
: = J
Shale, black, carbonaceous. { E N
Sandstone, grayj siltstone, b
- gray, and shale, black, ———— 120
carbonaceous. == .
Sandstone, gray; siltstone, B ‘ = .
gray, and claystone, gray. = : 4
i —— s = = | 180+
== i
- = — 2404
= =28 -
- ‘ 300+
— = -\
<

X : ~360j -

MBMG Form 170 (Rev. 1979)
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Hole No: 11S-80004 Map:_Circle 3 NW Date:_1/20/80 State:. Montana County:__Prairie

N E
Elev:_3280 FT Locf__%ﬁonz T165 ?—‘ESLH ¥ Sec _8 _ Tract_A23A_ Drilled depth 440 FT
Measured: 80 FT gsx _ 50 FT ¥ FT. Hole size: 5. 1/4 N Air @ Water [ Cored: Yes[d No[E)
Remorks:
. X \ FT.
RECORDED BY_W_JACKSON __ GEOLOGIST vgs RECORDED BY W _JACKSON ReCORDING SPEED__ 20 MIN.
GAMMA S.P DENSITY  [RESISTIVITY [ o
TC. ——2 _ [SENS.SETTING| S |JTc—2 __  [SENSSETTING
4
LITHOLOGY RANGE __200 10 ~ [RaNcE 200 20 -
LOGGED DEPTHS z LOGGED DEPTHS o
432 FT. FT| % 432 FT, . FT| “
( N 60
-
' o-
L e — 604
— J
I = 120+
—— lE 7
=== B
o ‘; 180
! == 2404
]
| ~ = : 300-
: = J
i = L 360+

MBMG Form 170 (Rev. 1979) 21
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Hole No:11S=80005 Mopx_J_______Cir le 3 SE Date: 1/20/80 State:_lMontana  County: Prairie

Elev.:_ 2951 FT. Locotﬂon TJ.5_§ RE.Q_-‘! Sec 2. Tract _BBBB Drilled depth 540  FT.
Measured: 20 FT. pgy _ 155 FT Bx ____EI Hole size:_3 1/4 IN. Air @ Water [J Cored: Yes[J No&J
Remarks:

— ]
NE X FT.
RECORDED BY _WILLTAM JACKSON GEOLOGIST yes RECORDED BYWILLIAM JACKSONRECORDING SPEED 20  MIN
GAMMA S.P. DENSITY RESISTIVITY DEPTH
T.C. ‘Lzb'(T' sensi%ml § T'c'_zsf)ﬁ" SENS.ZS(E)TTING
LITHOLOGY RANGE - |Rance —| ~
LOGGED DEPTHS & LOGGED DEPTHS ]
530 FT. FT| & 530 FT. FT| *
F——— — —— e
L - 60 4
.___-‘, e - —— C J
- 0-
Clay, brown, alluvial. = = = -
Sandstone, brown; siltstone, ‘ :
brown, and claystone, brown. === == = R
=
— —— -
L = 604
Sandstone, gray, siltstone, S=——— :
gray, and claystone, gray- 5§ 4
Shale, black, carbonaceous. : 1
-  —| 'q
- 1204
Sandstone, gray,; siltstone, 1 = 3
gray, and claystone, gray- h
- Coal, and shale, black, = 180+
carbonaceous. 4
Sandstone, gray, siltstone, 4
gray, and claystone, gray- : .
i Coal. =e= 240
Sandstone, gray; siltstone, s £ 5 :
gray, and claystone, gray-. = i
L -
b 300-
Shale, black, carbonaceous. = -
1Sandstone, gray; siltstone, = .
gray, and claystone, gray. 3 .
L — —— L 360-

MBMG Form 170 (Rev. 1979)



uUs-80005

LITHOLOGY RESISTIVITY
Shale, dark-brown, carbonaceoy
| Sandstone, gray; siltstone, 4201
gray, and claystone, gray- =
-
-1
™ = 480
-
-
.
i 7 g | 540
=3 -
-
600 +
-d
L 660
- 720+
-
-l
-1
-
- 780 -
-
-
- 840~
L 900 -




Hole No:_US-80005Mmqp: _Circle 3 SE Date: 1/20/80 State:__Montana County:__Prairie

N E
Elev.—2951 FT Lo%%‘tcon-. T138 R3Q ¥ Sec .2 Tract_BRRB Drilled depth 540 FT.
Measured: _20 FT ggiy _155 FT e FT Hole size: 2 1/4 IN. Ajr ] Water [J Cored: Yes[d NoEJ
Remarks:
m
YILLIAM JACKSO {4 FTl
RECORDED BY ! 1 N_ GEOLOGIST ygs RECORDED gYWILLIAM JACKSONRECORDING SPEED —20____ MIN.
GAMMA S.P osugnv RESISTIVITY [ oo
T.c.__ZW SENSl.(S)ETTI § C—t o sens.s%nue
LITHOLOGY RANGE - IRANGE — | .
LOGGED DEPTHS z LOGGED DEPTHS w
‘ _ FT. 530 F1| & FT. 530 FT{ “
’- 60"
‘ud o-
i
ﬂ
X 604
: 1
;‘,._‘—_=Eﬁ d
i 1204
-1
"; N -
I 3 ey 180-
= = |
= -
L == |2404
3 = -
3 — 300'
Z =S 1
i == === 360-

MBMG Form 170 {(Rev. 1979)
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Hole No: US-80006 Map: _Circle 3 SW

FEL
Measured: _112 FT. 145 FT gwy

Remarks:

Date:1/22/80 stqte: _Montana

N E
Elev:_3150 FT Location: T 16X R _4a¥XSec 24 Troct DDDD  Drilled depth
FT. Hole size:_5.1/4 IN. Air [ Water [0 Cored: Yes[J No @

County:

Prairie

460

FT

e e

—

—

MBMG Form 170 (Rev. 1979)

I . FT.
RECORDED BY JJILLIAM JACKSON GEOLOGIST yes RECORDED 8YWILLIAM JACKSONRECORDING SPEED 20 ___ MIN
GAMMA S.P DENSITY RESISTIVITY DEPTH
T.C 2 SENS. SETTI § TC—2____ ss~s.szgg'rme
LITHOLOGY RANGE _100 20 ~ |Rance 200 =] ~
LOGGED DEPTHS z LOGGED DEPTHS 3
' 456 FT. FT.| & 450 FT FT| *
e
5 ) 60 1
-
q
[ Silt, brown; sand, brown, = 01
alluvial. === = N
Sandstone, grays; siltstone, = )
gray, and claystone, gray. d
Shale, black, carbonaceous. = GOJ
I : = ]
Sandstone, gray; siltstone, == .
gray, and claystone, gray. = i
h
Shale, black, carbonaceous. b
L 1204
Sandstone, gray; siltstone, - -
gray, and claystone, gray- ~
== 1
5 180
Limestone, gray. = EE :
L - = [2404
— -
Sandstone, gray; siltstone, = = :
gray, and claystone, gray. i
L 3004
=: = 7
Coal; shale, carbonaceous. ' = iiifL,”— .
_ ; e=— === .
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Hole No:__US-8000Map: Circle 3 SW Dme,l/22/80 State: Montana g ,n4,, Prairie

Elev.:__3150 FT Location: Tlﬁ_ F;E_lal.?l Sec _24. Tract _DDDD_ Drilled depth 460 FT -
‘Measured: 110 _FT. ESL —145 FT pwx _ FT. Hole size: 5 1/4 N Air B water J Cored: YesJ No[X
Remorks:
—_— e a— —
& FT.
RECORDED BY WILLIAM JACKSON _GEOLOGIST yes RECORDED 8Y WILLIAM JACKSONRECORDING SPEED — 20 __ MIN
GAMMA S.P DENSITY  [RESISTIVITY [0 oo
T.C. —2 __ |SENS.SETTI § T'c_zz—oﬁ' sens.sez'ro'rms
LITHOLOGY RANGE __100 20 N RANGE — - )
LOGGED DEPTHS z LOGGED DEPTHS by
‘ - FT. 456 fFT| 5 FT 456 FT| *
R e 1
5 60
r O:1
L 604
= m— : N
, :
- — 120~
1
- = 1804
3 -
N =3 2404
L [r—— e 300_
4
X == 3604

MBMG Form 170 (Rev. 1979)
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LITHOLOGY

GAMMA
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STRIP
LOG

DENSITY

RESISTIVITY




Hole No: U5=80007Mqp: Mtn Sheep Butte Date:1/23/80  Stote: Montana  coypty:_Prairie

N E
Elev: 3490 FT |ocation: T 10X R _49W sec 20 Tract PPDC prilled depth 500 FT

RNEK ,
Measured: _45 _FT Fs __ 685 FT Eﬁi — FT. Hole size:_2 1/4 IN. Air [0 water B Cored: Yes[J No[X
Remorks:__Glacial till first 70 feet.

-]
XB FT.
RECORDED BY WILLIAM JACKSON _GEoLOGIST ves RECORDED BY WILLIAM JACKSONRECORDING SPEED—20 _ MIN
GAMMA S.P DENSITY RESISTIVITY DEPTH
TC. —2 __ [SENS.SETTING & [TC—__ [SENSSETTING
-4
LITHOLOGY RANGE 100 20 = |RaNGE 20 [,
LOGGED DEPTHS = LOGGED DEPTHS 3
500 FT. AARS FT. FT| -
————ee e e e |
R . , 60+
=
o ) : 04
Gravel, brown; sandstone, 5
brown; siltstone, brown, “
and claystone, brown. 1
L 604
Sandstone, gray; siltstone, i
gray, and claystone, gray- :
'-1
i Gravel,z?5;; coarse. mo:
Sandstone, gray, siltstone, ==
~=— 1
gray, and claystone, gray- == A
L — 180+
L 2404
L 300-
Coal ;
Sandstone, gray; siltstone, T
gray, and claystone, gray. : W .
i t i 360-

MBMG Form 170 (Rev. 1979)
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LITHOLOGY

Sandstone, grays siltstone,
gray, and claystone, gray

GAMMA

S.R

A

DENSITY

RESISTIVITY

FEET

'—-—__=ﬁ




Hole No»]lS__&.Q_Q_QJMoptM_m_Elﬁﬂ.LBM Date: 1/23/80 State:Montana  County:_Prairie

Elev:_3490 FT Location: TJ.ﬁ_ﬁ Ré_‘?_‘! Sec 20 Tract_.DDDC Drilled depth

500

FT.

Measured: __45_FT. 085 FT spwix FT. Hole size: 5 1/4 IN. Air ] Water 8 Cored: Yes[J No[X
Remarks: Glacial till first 70 feet.
p. Vv, § FT.
RECORDED B8Y_WILLIAM JACKSON GEOLOGIST ygs RECORDED BYWILLIAM JACKSONRECORDING SPEED —20 ___ MIN.
GAMMA S.P DENSITY  [RESISTIVITY [ oo
T.C. —2 ___|[SENS.SETTING & |T.C SENS.SETTING
-t
LITHOLOGY RANGE 100 20 N lraNGE 20 [,
LOGGED DEPTHS z LOGGED DEPTHS w
‘ FT. 500 fFT| 5 FT. 500 fFT| *
1 FT __ JUU FT
- . 60+
- o-
i = 604
— ‘ .
= ]
L = = 120+
E= = 1
| 5 = | 180-
i — = 2404
-
X = = 3004
= -
! = L. 3601

MBMG Form 170 (Rev. 1979)
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Hole No:_US—8000fqp: Mtn Sheep Butte paqte: 2/7/80
N E —
Elev:_3050 FT Loi_%fgonz T168 F’l:ét&!,Sec 14 Tract BAAA _ Drilled depth
Measured: 200 FT.exsx _1280 FT XM
Remarks: __New prohe

State: _Montana

County:

Prairie

420 F1

FT. Hole size:_5 5/8 IN. Air B Water [J Cored: YesJ No @

: FT.]
RECORDED By WILLIAM JACKSON ggoLosisT ... RECORDED By _JON HANGAS pecomping speep 29 MIN
GAMMA S.P DENSITY RESISTIVITY DEPTH
TC 2 ssusl. SETTI § . _210_0_ sensl%s(;mus .
LITHOLOGY RANGE _200 000 .| - IRANGE .
LOGGED DEPTHS = LOGGED DEPTHS 3
‘ b6 FT__403 FT| & 410 FT. 403 FT| “ |
i SATYETOPMEETROT TP TU TR ooy 60+
== IE=E ]
S= E== .
g ; e -
R ! : 0-
Gravel. .d
Sandstone, gray; siltstone, 4 -
gray, and claystone, gray. S - 4
L E 604
) e -]
.< B " — : .‘
— 1
— - vF— m——— _‘
i Bk . S 120+
. e k
< -
. TR T 1
=1 _
* g 4
- o, —+—i> -r-—*% '80"
_l e o =~ .
L I N
Coaly shale, black, L F__J;+mh i
carbonaceouse. T | )
Coalo . .
Sandstone, gray; siltstone, L + | _
L gray, and claystone, gray. = , 2404
Coal. T - onuc SUPRY NS NN I 4
|
Sandstone, gray; siltstone, - b
gray, and claystone, gray. ! 7
Coals shale, black, -
L carbonaceous. 300-
Sandstone, gray; siltstone, :
| gray, and claystone, gray. B
= = ;
L 360

MBMG Form 170 (Rev. 1979)
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Hole No:US—80d09M°p§ Mtn Sheep Butte pqgte:_2/8/80  Stqte: Montana County:__Prairie

: N 3
Elev: 3140 FT Location: T15 8 R 48 W Sec _12 Tract _CBBC Drilled depth 620 FT.
‘Measured: _130QFT R 150  FT. — FT.Hole size:21/8 IN. Air K] Water (] Cored: YesJ NoEJ
Remarks:

——— e ——————— —————
N FT.
RECORDED BY WILLIAM JACKSON _GEOLOGIST YEQS RECORDED B8Y _JON HANGAS RECORDING SPEED 20 __ MIN
GAMMA S.P. o DENSITY RESISTIVITY DEPTH
T.C. —2 __|SENS.SETTING & {TC_—2____ [SENSSETTING
|
LITHOLOGY [RANGE 200 1000__| - lrance 100 100 [,
LOGGED DEPTHS z LOGGED DEPTHS o
‘ - 6l4 FT. 612 FT. B 619 FT. 612 FT| *
3 T 3535001 tmenamene ranc {Setasem sy 60+
i ‘ g
d
0-
I Sand, brown; clay, brown, g
alluvials sandstone, gray; )
siltstone, gray, and claystone,
gray- ]
L 60 4
L 120
= 1
X =1 | 180+
Coal; shale, black, = e
carbonaceous. = g
Sandstone, gray; siltstone, .
- gray, and claystone, gray. 2404
Coals shale, black, 4
carbonaceous. 4
Sandstone, gray; siltstone, :
gray, and claystone, gray- .
L 3Q0-
Limestone, gray. :
i : SEEEE eSS .

MBMG Form 170 (Rev. 1979)



us-_80009

LITHOLOGY

Sandstone, gray; siltstone,
gray, and claystone, gray.

Coal; shale, black,
carbonaceous.

Sandstone, gray; siltstone,
gray, and claystone, gray.

Coal.

Sandstone, gray,and claystone,
gray.

Coal, with claystone parting-
Siltstone, gray, and
claystone, gray.

GAMMA

DENSITY

RESISTIVITY

MY

FEET

900 -

R e



Hole No: U5~ 80010y, Mtn. Sheep Butte g4 2/8/80  gyqpq: Montana County:_Prairie

N E :
Elev:2898 FT | ocation: T_138 R _48% Sec _25 Tract_CDDD_ Drilled depth —_- 340 FT
Measured: 130 FT. §§§ 1600 FT. WE FT. Hole size:3_1/8 IN. Ajr[& water [J Cored: Yes[d No &
Remarks: i
T = GA
RECORDED BYWILLIAM JACKSON _GgoLOGIST vgs RECORDED By JON HANGAS  gecoroiN SPEED—20 MIN.
GAMMA S.P DENSITY RESISTIVITY
C. '220 SENS, SETT! § [rc—2___ [sENSSETTING DEPTH
LITHOLOGY RANGE 200 20 | - lrance 200 190 —
LOGGED DEPTHS b~ LOGGED DEPTHS :3
FT. Fr.l & 338 FT 321 FT| *
g = — ———
> I ~ 604
= r 1
po - 0-
Silt, brown, alluvial. ;
L 60 -
=
L 120
Shale, carbonaceous; sandstone, 4
grays siltstone, gray, and B
claystone, gray. ]
L 1804
e
L 2404
Coal. "
Sandstone, gray; siltstone, = -
gray, and claystone, gray. J
L 300
Coal. . -
Sandstone, gray, and -
|claystone, gray. » J
]
L 360+

MBMG Form 170 (Rev. 1979)



Hole No'US=80011 Mop.Mtn.-Sheep Butte pgte:_2/10/80 stqte: _Montana County: Prairie

N 3
Elev:_3180 FT | ocation: T 155 I;E_%B.Y.(,Sec 20 Tract DDDD__ Drilled depth 618 FT.
Meosured:.ﬂm)_ﬂ-%% 280 FTywt — FT. Hole size:5 1/8 IN. Air B Water [J Cored: YesTd NolXd
Remarks: To? 72 feet of gamma at TC 2 and range 500, top 76 feet of demnsity at TC 2 and range
"5 FT.|
RECORDED By WILLIAM JACKSON GeoLOGIST ygs RECORDED gy JON HANGAS _ RecoRDING SPEED_20 ___ MIN,
GAMMA S.P DENSITY [RESISTIVITY [ oo
T.C.—2 _ |[SENS.SETTI § TC_—2 __ |SENSSETTING ]
LITHOLOGY RANGE 200 | 1000 _ N RANGE_100 | 100 | _
LOGGED DEPTHS z LOGGED DEPTHS w
[ U
[2]

T vaunas T T

ind Basus annen i inaen & T
iae saam ina aamw soa: tT
T T T T

’ 609 FT. 602 FT. 613 FT 606 FT
T T 60+

Sand, tan; silt, tan; clay,
tan, alluvial.

Sandstone, brownj; siltstone,
brown, and claystone, brown,

Sandstone, gray; siltstone,
gray, and claystone, gray-

Claystone, brown, carbonaceous-.

L Sandstone, gray; siltstone,
grays and claystone, gray.

Coal, with partings of
sandstone, and claystone.

Sandstone, gray$ siltstone,
gray, and claystone, grayc

MBMG Form 170 (Rev. 1979)



us-80011

LITHOLOGY

Coaly shale, carbonaceous.

Sandstone, grayj; siltstone,
gray, and claystone, gray.

Coal.

Sandstone, gray; siltstone,
gray, and claystone, gray-

Coal.

Sandstone, gray,; siltstone,
gray, and claystone, gray-

GAMMA

S. P

a
«3
g

DENSITY

RESISTIVITY

900 ~



Hole No: 1IS=80012 Map: Mtn Sheep Butte Date: 2/11/80 State: Montana  County:_Prairie

. N E
Elev.:.3478 FT Lo%?‘tl-ion: T15 X% }'?__E_lLL!,Sec 14 Tract DACB _ Drilled depth 620 FT
Measured: _3160FT gy 1590 FT gwx FT. Hole size: -2 1/8 IN. Air B Water {J Cored: Yesd No X
Remarks: :
JON HANGA N : FT.
RECORDED BY _JON HANGAS GEOLOGIST ... RECORDED BY —___ RECORDING SPEED 20 MIN
GAMMA S.P. DENSITY RESISTIVITY
, ' '_goo— SENbeOE(')TTl § T'c’_zl_oo_ ssns.g%rms DEPTH
o
LITHOLOGY _|RANGE o [RANGE —— S
LOGGED DEPTHS ] LOGGED DEPTHS ',ﬁ
_ B 605 FT. 602 FT.| & 609 FT. 602 FT| “
5 B - B . ~ 60 +
]
J
X . 0-
Sand, tan, very fine, 9
Siltstone, tan; sandstone, 7
tan, very fine. - 1
A Sandstone, grays; siltstone, 60:
{gray, and claystone, gray- i
3]
Claystone, brown, carbonaceousy " j
i shale, black, carbonaceous. - 1204
-
Sandstone, gray; siltstone, o ]
gray, and clavstone, grav. - _
i'__j o
Claystone, brown, carbonaceous. ] b
i Sandstone, gray; siltstone, - 180
grayy, and claystone, gray- -
Claystone, brown, carbonaceous, - 4
and claystone, green. -
Coal. .
- 3 -y
- Sandstone, gray; siltstone, = 12404
gray, and claystone, gray- 4
L 300+
PRt : 3 = 1
| . b 1 360+

MBMG Form 170 (Rev. 1979)



us-_80012

LITHOLOGY DENSITY |RESISTIVITY

Sandstone, gray; siltstone,
gray, and claystone, gray to
green-gray-

Claystone, brown, carbonaceous;
sandstone, gray; siltstome, i - ‘
gray, and claystone, gray= i —neg 5 -
Coal, with claystone partingsp : ‘ .
Claystone, green; siltstone, T
~| green; sandstone, grays : » ; ;!_ !t { =
siltstone, gray,and claystonel, i i | ; ; = ~
graye l}}~ I ] 4+ f T .
~ ‘ T | ]
L1 LJ“r‘:l ,,%_. S . Jr-_ -
- - - | 660+
L 720+
e
-
= 780 4
4
-
~
- 840+
4
4
L 900 <+




Hole Nos Us-80013 Map: Mtn. Sheep Butte pgte: 2/12/80 gygte: Montana County: Prairie.

N E
Elev.:.3120 FT Location: T_16% R 48 W sec _32 Tract _CCCC_ Drilled depth 620 _FT
rr K Fr FEX FT. ize:_5 1/8 IN. Aj :
Measured: 100 FT. 300 FT FwL - Hole size:_3 1/8 IN. Air B Water [J Cored: Yes[J NoE)
Remarks: .
RECORDED Y _WILLIAM JACKSON GEOLOGIST yes RECORDED By JON HANGAS  recorpiNG SPEED 20 MIN
GAMMA S.P DENSITY RESISTIVITY DEPTH
TC —2 _ |SENS.SETTING & |Tc—2 _ _ |SENSSETTING
-
LITHOLOGY RANGE 200 | 1000 N RANGE 100 | -
LOGGED DEPTHS x LOGGED DEPTHS ﬁ
614 FT. 611 FT]| % 618 FT. 611 FT| *
— ~— ——mer 1
!. 60 4
- 0-
Alluvium. 4
-ed
. 80 4
— L
5 h
s I 1204
Sandstone, gray; siltstone, - ]
gray, and claystone, grav. .~ N ]
|
f— 1 = — -
s . gj 180
Shale, black, carbonaceous; - o :
sandstone, gray; siltstone, A 4€:_<>| = | ]
gray, and claystone, gray. - ' E ]
| | 2404
i Coal. ol i S .
Sandstone, gray; siltstone, T )
gray, and claystone, gray. .
Coal. R
| Sandstone, gray; siltstone, . 300:
gray, and claystone, gray- 2 I 4
k.
| |Coal. et L 360~

MBMG Form 170 (Rev. 1979)



us-_80013

LITHOLOGY

Sandstone, gray; siltstone,
gray, and claystone, gray.

Coal, and siltstone, brown,
carbonaceous.

Sandstone, gray; siltstone,
gray, and claystone, gray-

Coal.

Sandstone, gray; siltstone,
gray, and claystone, gray.

GAMMA

DENSITY

RESISTIVITY

AR AR AR AR RREEEERR]

i




Hole No:_US-80014Mqgp: Mtn Sheep Butte Dote:2/13/80 State:Montana  County:_Prairie

N E
Elev._2940 FT Lo%&?{on: Tle % %xétiL!,Sec-_lA_ Tract _CDDD _ Drilled depth 320 FT
Measured: 80 FT Fsi 2650 FT Fw( FT Hole size: 5_1/8 IN. Air[B water [J Cored: Yes[J NoE)
Remarks:

RECORDED 8Y WILLIAM JACKSON _GEOLOGIST N RECORDED BY JON HANGAS  RecORDING SPEED 20 _ MIN

YES
GAMMA S.P DENSITY  [RESISTIVITY T . oo
TC. —2 _  |SENS.SETTI § TC—2  |SENSSETTING
LITHOLOGY RANGE 200 N RANGE __100 | — -
LOGGED DEPTHS = LOGGED DEPTHS o
' . 313 FT. 294 FT| & 320 FT. 312 FT{ *
~ — 60~

* ; R

HIT

T
|
i
|
13

i
HH
1
i

[
]

) Sand, brown; silt, brown,
alluvial.

Sandstone, gray; siltstone,
gray, and claystone, gray.

Coal.

Sandstone, gray; siltstone,
gray, and claystone, gray.

Coal,

Shale, black, carbonaceous.

| Sandstone, gray; siltstone,
gray, and claystone, gray.

MBMG Form 170 (Rev. 1979)



Hole No:_US= 800134y, Watkins Date:_2/13/80 Stgte: Montana  County:_Prairie

N 3
Elev: 2782 FT Loc;.__%tljom TL6X R _47W Sec _4_ Tract _BABD _Drilled depth - 320 F%
Measured: 430 FT ggg _1920 FT. §$% —FT Hole size:_3 1/8 IN. Ajr @ Water [J Cored: YesJ No

'Remorks=

e ettt *
NX FT.
RECORDED By _JON HANGAS GEOLOGIST . RECORDED BY —JON HANGAS = ReCORDING SPEED-20 ___MIN
GAMMA S.P DENSITY RESISTIVITY DEPTH
T.C —2 ____[SENS.SETTING| S |TC—2__ |SENSSETTING
LITHOLOGY RANGE _200 1000 | - |rance _100 250 [ .
LOGGED DEPTHS - LOGGED DEPTHS w
313 FT. 310 FT] & FT. . Frl *
r 60"
[ Sand, brown, and silt, brown, 0:
colluvial. . R e el e e e e e -
s ""T.'_:' VVVVV N ;E. - ﬂ
Sandstone, gray; siltstone, 7:‘ _:-,t - j
i gray, and claystone, gray. e e 604
Shale, black, carbonaceous. IR 1
Sandstone, gray; siltstone, E I i :
gray, and claystone, gray- TrE 1N : )
Coalo '——“: i,__;. - I_;,,! r
X g ‘ 120+
Sandstone, gray; siltstone, = == §
gray, and claystone, graye ; ? 1
B T i .
i == | ]
== i
| 1= o-
Coal. R S = - b
| | o
Sandstone, gray; siltstone, f' i
gray, and claystone, gray- = —- 1
Coal. = 1
=
" s = 2404
Sandstone, gray; siltstone, . [ i
gray, and claystone, gray. {-' i
B ‘ — 5_ =
HRFal = %
Coal. E“ FLE - ; =TT
s Siltstone, gray, and ,g? o
claystone, gray. = = —+ ey -
- - -
| - 360-

MBMG Form 170 (Rev. 1979)



Hole No: LS~ S_O_OJ.WOpt.Mm._Sheep_But.teDote&ﬂL&Q_ State:

Elev:_2721 FT | ocation: Tl.Z_S R _411 Sec 10 _ Tract CCAD

XXX
Measured: _640 FT. Fsi

1000 FT. FWL

Montana County:_ McCone
Drilled depth 380 FT

FT. Hole size: 3 1/8 IN Air @ Water O] Cored: YesT] No[X]

Remorks:

%0 — 20 L

RECORDED BY _JON HANGAS GEOLOGIST | o RECORDED BY _JON HANGAS RgcoRrDING SPEED 20 MIN

GAMMA S.P. DENSITY RESISTIVITY DEPTH
T.c._%ﬁo__ ss~§.ssg'm b1 T.c.__%ﬁ_ ssns.?%'gme
S ~—
LITHOLOGY RANGE ~ |RaNce — ~
LOGGED DEPTHS x LOGGED DEPTHS ﬂ,’
' 373 FT.__ 371 F1l & 378 FT 370 FT{ * |
L 60+
S )

- 0-
Sand, tan; silt, tan, and .
clay, tan. o

L 60
Sandstone, gray; siltstone, i
gray, and claystone, gray. i

A
Coal. 3

L 1204
Sandstone, gray; siltstone, .
gray, and claystone, gray. j
Coal. 4

s 180

.
Sandstone, gray; siltstone, ]

i gray, and claystone, gray. 540+

L 3004
Limestone, gray- .

L 360-

MBMG Form 170 (Rev. 1979)
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LITHOLOGY

DENSITY

RESISTIVITY
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- FNL FEL
Measured: 1100 FT g&i 2zio0 FT ewy

Hole No: US=80017Map: Mtn Sheep Butte pgte:_2/20/80 gtqte: Montana

County:
N E
Elev.: 3016 FT {ocation: TI6E 8 R 48 W Sec _8 _ Tract_ABCD_ Drilled depth

Prairie

460

FT.

ET Hole size: 5 i/8 N Air [ Water [J Cored: YesOJ NoE&]

Remarks:
— BGA
RECORDED BY MILLIAM JACKSON GEOLOGIST . . RECORDED BYJON HANGAS _ RECORDING sPEED 30 ___ MIN
GAMMA S.P © DENSITY RESISTIVITY DEPTH
T.C. —2  __ |SENS.SETTING 3 TC—2 __ |SENSSETTING
LITHOLOGY RANGE 200 100 - lRanee 100 ) 100 | _
LOGGED DEPTHS z LOGGED DEPTHS w
‘ 438 FT. 431 FTf & 442, FT (431 fT| *
P ————————————— e
60
i3 i
. o-
Sand, tan, finej; silt, tan, J
and clay, tan. -
Sandstone, gray; siltstone, :
gray, and claystone, gray- J
N 604
A
e
1204
-
Claystone, brown, carbonaceous. 4
Sand, gray, and claystone, 180+
gray. 1
Coal. 9
Sandstone, gray; siltstone, .
gray, and claystone, gray. E
2404
Coaly shale, black, .
carbonaceous. i
Sandstone, gray; siltstone, ]
gray, and claystone, gray. -
Coal. 3004
Sandstone, gray; siltstone, 4
gray, and claystone, gray: i
-
]
360-

MBMG Form 170 (Rev. 1979)



us-.80017

Coal.

LITHOLOGY

| Sandstone, gray; siltstone,
gray, and claystone, gray-

Sandstone, grayysy siltstone,
gray, and claystone, grays

GAMMA

DENSITY

RESISTIVITY




Hole No: 11S=80018Vap: Mtn Sheep Butte Dote:.2/21/80 State:Montana
N E
Elev:_3078 FT Location: T158 R .49 W Sec _8  Tract_DDAB Drilled depth

Coun'y,Prairie

480 FT

FEL .
Meosured:.lzmﬂm 710 FT. gwx FT. Hole size: .5 1/8 IN Air @ Water [J Cored: Yesd No &
Remarks: '
— FT.
RECORDED By WILLIAM JACKSON ggoLogist .. RecoRoED By JON HANGAS pecopping speen—20  MiN
GAMMA S.P DENSITY  [RESISTIVITY
T.C. SENS. SETTING § Tc—2 ___|sensseTTing |PEPTH
LITHOLOGY RANGE _200 250 - IrRaNGE _100 100 I »
LOGGED DEPTHS : LOGGED DEPTHS w
o 5 FT. 472 FTl & 479 FT. 472 FT| %
e e e ‘
. . 60

o

[ Sand, brown; silt, brown.
Sandstone, brown, ferruginous.

Siltstone, brown, claystone,
brown. Sandstone, grayy
siltstone, gray, and claystone

- gray.

Coal.

Coal; shale, black,
N carbonaceous.

Sandstone, gray, and
siltstone, gray-

Coal.

Sandstone, gray; siltstone,
gray, and claystone, gray-

Coal,

Sandstone, gray; siltstone,
gray, and claystone, gray-

saiisad

T

MBMG Form 170 (Rev. 1979)



us-_80018

LITHOLOGY GAMMA S. R DENSITY RESISTIVITY
Coal.
" Sandstone, gray; siltstone,
gray, and claystone, gray.
L
he

53

FEET




Hole No: US80019 Mqp, Mtn. Sheep Butte Date:.2/21/80 State: Montana County: Prairie

N E
Elev: 2891 FT Lo%c];(t&on: T15% RAI W Sec _28 Tract_DDDD Drilled depth 340 FT
Measured: 1430 FT ggi 880 __ FT. FT. Hole size:5_1/8_1_N- Air E] Water J Cored: Yes[d No&X

Remarks:

e e — — !
FT.

RECORDED 8Y _WILLIAM JACKSON georL0GIST RECORDED By JON HANGAS  Rpecorping spEep_ 20

MIN,

YES

LITHOLOGY

GAMMA
T.C.
RANGE 200

S.P
SENS. SETTING|
500

LOG

DENSITY
T2
lrRaNGE _100

RESISTIVITY
SENS.SETTING

DEPTH

100

—

LOGGED DEPTHS

[
LOGGED DEPTHS -
335 FT 333 FT u-

340 FT 333 FT

"STRIP

iz unnns
54 uns
T

Silt, brown; sand, brown, fine,
and gravel, brown.

Shale, black, carbonaceous.
Sandstone, gray; siltstone,
gray, and claystone, gray.

Coal.

Sandstone, gray; siltstone,
gray, and claystone, gray.

Coal.

Sandstone, gray; siltstone,
gray, and claystone, grays

Coal.
Sandstone, gray; siltstone,
gray, and claystone, gray.

MBMG Form 170 (Rev. 1979)
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Hole No: US—SOOZOMOD, Papps Reservoir pgte:_2/21/80 gyqte: Montana County: Prairie

N E
Elev:_2681 FT | ocation: T_148 R 49 W sec _14 Tract _CCCC_ pritled depth 240 F1
Measured: _13Q0 FT. Fs _ 85 FT Fw( FT. Hole size: .3 1/8 IN. Air @ water [ Cored: Yes(d No ]
Remarks:
NS — FT.|
RECORDED BY ..JON HANGAS GEOLOGIST - RECORDED BY JON HANGAS  RecoroiNG SPEED 20 MIN
GAMMA S.P © DENSITY RESISTIVITY DEPTH
TC —2 ____ [SENS.SETTI 3 TC—2 ___ |SENSSETTING
(4]
LITHOLOGY RANGE 200 | 1000 _ - [rRance 100 | 100 | 1
LOGGED DEPTHS = LOGGED DEPTHS :’,
‘ 195 FT. 193 fFT| & 200 FT 192 FT| ™
;—-—mr——_———_—=
F =] Faas wsan Seumsans, 60
= o o
= = ]
L e 0
Silt, tan,and sand, tan. B e = .
Coal, and mudstone, dark-brown. = ] J
Sandstone, gray; siltstone, = J
gray, and claystone, grays L | .
Coal, and siltstone, brown. >‘ 60-
g’ -
- J
L 1204
Sandstone, gray; siltstone, = 1
gray, and claystone, gray to = .
brOWn. el B )
] Limestone, greenish-gray; == |30:
sandstone, gray; siltstone, SR B
gray, and claystone, gray. J
L 2404
L 3004
-
L 360

MBMG Form 170 (Rev. 1979)



Hole No; US—SOOZ lMap; MCC].Ol.ld DQ"engZizg!! State: Montana Countyg Prairie

N E
Elev.:__2765 FT Location: T14X R 49W Sec _8  Tract_BBAA  Drilled depth 320 FT
Measured: 100 FT ggy 1200 ¢t Rt FT. Hole size:_3 1/8 IN Air[E] Water [J Cored: Yes[J No[X]
Remarks:
RECORDED BY _WILLTAM JACKSON GeoLOGIST ves RECORDED By _JON HANGAS  RECORDING SPEED 20 _ MIN
GAMMA S.P DENSITY RESISTIVITY DEPTH
TC.—2 __ _[SENS.SETTING & |TC—2 ___ |SENSSETTING
RANGE _200 500 - lrange _100 100
LITHOLOGY N = =
LOGGED DEPTHS b~ LOGGED DEPTHS w
‘ 317 FT._ 315 fFTl b 320 FT. 314 FT| *
e — S — T N T B
[- 60 1
i :
- Sand, brown, and gravel, 04
brown, alluvial. 1
Sandstone, brown; siltstone, h
brown, and claystone, brown. y
L 60 4
Coal- -
Shale, black, carbonaceous. 4
Coal. i
Sandstone, gray; siltstone, j
gray, and claystone, gray. 1204
- k
Coal. :
J
. 180+
Sandstone, gray; siltstone, .
gray, and claystone, gray. b
L 2404
5 3004
1
b
5 360

MBMG Form 170 (Rev. 1979)
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Hole No: US80022 Map: Papps Reservoir pgqte:_2/23/80 gtqte: Montana County: Prairie

N E

Elev:_2605 FT Lo?__?‘fgom TI3X RIOW sec _6__ Troct _BBDA prilled depth 240 FT

Measured: 1000 FT. B8E _ 700 FT Fwi FT. Hole size: .3 1/8 IN. Air [ water [J Cored: YesJ NoE]

Remarks:

RECORDED BY WILLIAM JACKSON GEOLOGIST ygs RECORDED By JON HANGAS _ ReCORDING SPEED —20___ MIN

GAMMA S.P DENSITY RESISTIVITY
T'c"'lz_cﬁ— SENfD%EJT' 3 T.c___SZ_.IW SENS.%%‘I(’)TING DEPT"',
-

LITHOLOGY RANGE N [RANGE -

LOGGED DEPTHS b= LOGGED DEPTHS :ﬁ

236 FT. 233 FT| % 240 FT_ 233 FT| “
B i = 60+
: : i : i ]
: 1
= .

i Sand, brown, alluvial. 0-
Sandstone, red, ferruginous; ‘=‘“‘"’ 1
siltstone, tan, and claystone, 1
tan. = i

A . | 604
Sandstone, gray; siltstone, i_ i
gray, and claystone, gray. = 1

1

L 120+
Claystone, brown, carbonaceous: = 3
sandstone, gray, and claystone T
gray. 4

5 1804
Sandstone, gray; siltstone, = i
gray, and claystone, gray. %3 i
Limestone, gray, 7

L 2404

-

i = = 3004

S ]
]
L 360-

MBMG Form 170 (Rev. 1979)
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Hole No:_US-80023Map: Diamond G Creek Dote:_2/23/80 Stqte: Montana  county:_ Prairie

N E
Elev._2721 FT Lo%%tliom Tl43 §E5_L1_3!1,Sec 32 Tract _ABBA Drilled depth 220 Fx
Measured: __50 FT. KK _2200 FT ¥W{ FT. Hole size: 5 1/8 IN Air E] Water [J Cored: Yes(d No[@
Remarks: Dxrill stem stuck at 100 feet - hole logged no source.
—_——
NB 20 FT.
RECORDED BY MILLIAM JACKSON GEOLOGIST ..o RECORDED By JON HANGAS  gecoroiNG speED 20 _MIN
GAMMA S.P DENSITY RESISTIVITY DEPTH
T.C.—2 ______|SENS.SETTING § C—2____ [SENSSETTING
LITHOLOGY RANGE _200 1000 - IraNnGge _350 100 S
LOGGED DEPTHS b~ LOGGED DEPTHS w
‘ﬁ 172 FT. 158 FTl & 177 FT. 169 FT| *
B t 60"
ﬂ
q
r Oj
Sandstone, tan; siltstone, 4
buff to tan, and claystone, .
buff to tan, 4
q
Sandstone, gray; siltstone, 9
- gray, and claystone, gray- 604
Coal.. 1
]
Sandstone, gray; siltstone, 1
gray, and claystone, gray- g
P~ 0‘ IZO‘
Coal,with partingsdshale, k
carbonaceous 7
Sandstone, gray; siltstone,. :
gray, and claystone, gray. j
L 180+
L R s B g 2, S 2404
1 i
b 300'
. 1
L 360

MBMG Form 170 (Rev. 1979} )
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Hole NoUS=80024 Moﬁviémona £ Cn}k ate:2/24/80 State:_Montana County:Prairie

Elev: 2880 FT Lo%%tnon Tl_& Rfé_ﬁ Sec 12 _ Tract _AABA Drilled depth 440 FT
Measured: _huﬂ;asx 1430 FTm FT. Hole size:n_1/8 IN. Airkld Water J Cored: Yes(d No&
Remarks:
w ————
: — J H 20 ;%
RECORDED BY ¥ _Jackson GEOLOGIST , .o RECORDED BY A _Hanaas = ReCcORDING SPEED — <Y __ MIN
GAMMA S.P DENSITY  [RESISTIVITY [oc-pory
TC.—2  |SENS.SETTING § TC—2 _ |[SENSSETTING
' 100
LITHOLODGY RANGE 200 |- 250 miRANGEJ..OJJ_ [
LOGGED DEPTHS = LOGGED DEPTHS by
434 frT 436 FfT| % 440 FfT 436 FT| *

[+
o
’' >

T———— _—_——-—.—1

P 5 o—
Silt, brown; sand, brown, 1
alluvial. :
Sandstone, brown; siltstone, it .
brown, and claystone, brown. = 4

I Claystone, dark-brown.

Sandstone, gray; siltstone,
gray, and claystone, gray-

Claystone, dark-brown.
Sandstone, gray; siltstone,
gray, and claystone, gray-

Coal.
glltstone brown.claystone

oaY.n

Sandstone, grays siltstone,
gray, and claystone, gray.

[ R S N

Sl e 360

MBMG Form 170 (Rev. 1979)



us-_80024

-
LITHOLOGY GAMMA S P DENSITY |RESISTIVITY :'J
W

1T

Sandstone, gray; siltstonme, , i S = e i
gray, and claystone, gray- : S

b

dpssagtitppaiialy
gl

ﬁﬁf i
R
o
1

ETHYN
H

60



Hole NoUS=80025 MoszLMlendm_Nmmes_ZLzmosmte Montana County:_Dawson

Elev:_2839 FT Loccg‘tcon‘ Tlﬁﬁ R.SH Sec .8 __ Tract BDBRB Drilled depth 420 FT.
Measured: 1200 FToiek _14uuFT FRL _ FT Hole size:a 1/8 IN Air @ Water [J Cored: Yes[O No@
Remorks: Seperate F-log hae less interference.
X FT.
RECORDED BY I _Hangas . GEOLOGIST ... RECORDED BYJ Hangas  recoroiNe sPeep_20 MmN
GAMMA S.P DENSITY RESISTIVITY
. .52 5 [ENS, TG 9 T [SENSSETTING DEPTH
-4
LITHOLOGY RANGEZ0 S = [RaNGE 2 — |
LOGGED DEPTHS x LOGGED DEPTHS u"‘:
‘ 417 FT._ 408 FT| hH 420 FT 408 FT| *
et —————————— —
- - 601
P . J
4
b o-
Silt, tan, alluvial. .
A -
Sandstone, brown; siltstone, ; 9
brown, and claystone, brown, =t b
Sandstone, gray; siltstone, = 60:-
i gray, and claystone, gray- ; = ==
Coal: "~ R e : ]
Sandstone, gray; siltstone, A L nn = 1
gray, and claystone, gray. = T = :
'> j [ ,:j ‘q
L 120
Coal. i
Sandstone, grays; siltstone, .
gray, and claystone, gray- 4
[ Coalo IBO’r
Sandstone, gray; siltstone, J
gray, and claystone, gray- 4
s 2404
Coal. J
! Sandstone, gray; siltstone, 300-
gray, and claystone, gray. e -
Coal. o
Sandstone, gray; siltstone, ;:t 1
gray, and claystone, graye i = 1
I EHESFa 3604

MBMG Form 170 (Rev. 1979)
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LITHOLOGY

DENSITY

RESISTIVITY
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Hole NoUlS=80026 Maoph..Cixrcle 4 8W . Pate:. 2/26/80State: Montana County:— _Dawson

N E
Elev: 2743 FT Locg‘tiom T15& R51 % Sec 14__ TractCCCC _ Drilled depth 360 FT
Measured-_z.‘hn__FE;Esf _A._ﬂﬁf — FT. Hole size: 5 1/8 IN Airk] Water [J Cored: YesTd No&d
Remorks:__3eperate E-loc has less interference,
— —
K FT.
RECORDED BY_ MW _Jackson ____ GEOLOGIST YES RECORDED BY I Eangas __ RECORDING SPEED___ 20 _ MIN|
GAMMA S.P o | DENSITY  [RESISTIVITY [ooory
TC. 2  |SENS.SETTING S TC—2 __ |SENSSETTING
LITHOLOGY RANGE 200 | ____250 - RANGE 100 =f
LOGGED DEPTHS z LOGGED DEPTHS o
‘ 358FT. 356 F1| & 360 FT 355 FT| *
e —— e e
i 60

Sand, brown; silt, brown, and
clay, brown.

Sandstone, brown; siltstone, = , e
brown. SRt

Coal. t;-z>>j
= ij?'
Sandstone, gray; siltstone, 5;
i gray, and claystone, gray. i
Bkl ¢
3 >
i ‘2
Coal. 3
T q

Sandstone, gray; siltstone,
gray, and claystone, gray-

Coal.

Sandstone, gray; siltstone,
gray, and claystone, gray.
Coal.

Sandstone, grayj; siltstone,
gray, and claystone, graye.

—

\=d

Sandstone, gray; siltstone, o “
gray, and claystone, gray. i

MBMG Form 170 (Rev. 1979)
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LITHOLOGY

S R

DENSITY

RESISTIVITY

—

N |
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Hole leLS_g.Q..QZ]Maps_ﬂJ.r.ls;_e_lt_&_ Date:—2/27/80 State: Montana

Dawson

County:

Elev:2680 FT Locohon‘ T.L'i_ﬁ R_’il_!'XSec —2__ Tract _BBBA_ Drilled depth 440 FT
Measured: __ 28 FT. m 400 FT. FT. Hole size: 35 _1/8IN. Ajr B Water [J Cored: Yes[d NoX]
Remarks: ‘

w
FT.
RECORDED By WILLIAM JACKSON GEOLOGIST yes RECORDED BY JON HANGAS  RecorpinG SPEED 20 MIN
GAMMA 5P o | DENSITY [RESISTIVITY [ o
TC.—2  |sens.seTTing S |Tc SENSSETTING
LITHOLOGY RANGE 200 250 : RANGE __100 100 -
| LOGGED DEPTHS : LOGGED DEPTHS w
436 FT. 433 f1| & 440 FT 433 1| *
A e 60
ﬁ

Sand, fine, tan to buff, and
silt, tan.

Sandstone, tan; siltstone, tan,
and claystone, tan.

Claystone, black to blue-gray.

Sandstone, gray; siltstome,
gray, and claystone, gray.

7y uiryy N

[ty

A

Coal.

A

Coal, with claystone parting.

Sandstone, gray; siltstone,
gray, and claystone, gray.

Wl

A A

Coal,

WAl

Sandstone, gray, and claystone,

gray.
Shale, black, carbonaceous.

%W

Sandstone, gray; siltstone,
gray, and claystone, gray-

P
i

"\

:A A
i

we ?\vilﬂ"\

MBMG Form 170 (Rev. 1979)
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us-_80027

LITHOLOGY GAMMA S.P DENSITY |RESISTIVITY E
-

i sawey

N

Limestone, gray.
Sandstone, gray; siltstone,
gray, and claystone, gray- :

ary

_E;« L s

T
1H

b6



Hole No:_US-80028 map: _Circle 3 SE Date:2/27/80 State:_Montana  County:____Dawson

N E
Elev:_2849 FT LocF%tlion: T 168 F;E_?_J.X,Sec 28  Tract _AAAA _ Drilled depth 520 FT.
Megsured: 11 FT. ggx 370 FTgwt _ FT Hole size: 5 1/8 N Air @ Water J Cored: Yesd No @
Remorks:
—
RECORDED BY_WILLIAM JACKSON GeoLOGIST \"?s RECORDED BY _JON HANGAS = RECORDING SPEED 20 _ MIN
GAMMA S.P. DENSITY  [RESISTIVITY [ oo

TC.—2  |SENS.SETTING § TC—2 _ _ |SENSSETTING \

LITHOLOGY RANGE 200 | 250 - RANGE _100 100 [

LOGGED DEPTHS z LOGGED DEPTHS w

520 FT. 517 F1] & 594 FT. 517 FT| %

.Wr-——-—-————l;

Sand, brown, alluvial.

Sand, brown,

Sandstone, gray; siltstone,
gray; claystone, gray, and
limestone, gray.

Coal.

Sandstone, gray; siltstone,
gray, and claystone, gray-

Coal.

Sandstone, gray; siltstone,
gray, and claystone, gray.

Coal.

MBMG Form 170 (Rev. 1979)



us-—_80028

LITHOLOGY
| e —————————

Limestone, gray-

Sandstone, gray, siltstone,
gray, and claystone, graye.

GAMMA

S R

DENSITY

RESISTIVITY

™,

(VT

B

(8

900 ~



Hole No:_1S-80029Map: _Cirlce 3 Sw  Date:3/6/80 _ State:_Montana (Coynty:_Prairie

i Sand, very fine, light-brown;

N E
Elev:..2919 FT Lo?__%tcon-. T 1% %%!,Sec 30 Tract _AAAA _ Drilled depth 400 FT
Measured: 32U FT. RRK _ 080 FT xwx FT. Hole size:3.1/8 IN. Air @ Water J Cored: Yes[J No&]
Remarks:
NBR FT.
RECORDED BYRUSSELL PATTERSON GgoL0GIST ygs RECORDED BY JON HANGAS  RgCORDING SPEED__20___ MIN
GAMMA S.P. DENSITY  [RESISTIVITY [ oo
TC.—2  |SENS.SETTING § TC—2  |SENSSETTING
LITHOLOGY RANGE _200 | 250 N RANGE .__100 -
LOGGED DEPTHS z LOGGED DEPTHS w
' 364 FT. 393 FT| & 400 FT 393 FT| ™
R o e e e e e e e e et |
60+

silt, brownj clay, brown.

Sandstone, gray; siltstone,
gray, and claystone, graye

8 Coal.

Sandstone, gray; siltstone,
gray, and claystone, gray-

Coal.
Sandstone, gray; siltstone,

gray, and clavstone, grave

MBMG Form 170 (Rev. 1979)




UsS-_80029

Q.
LITHOLOGY GAMMA S P Tee
-
n

m

-
DENSITY |RESISTIVITY :3
. w

\RJ i.
!

T

Tt insuy T
anarasa; T Y
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Hole No: US80030 Map: Cirele. & NW  Date:3/7/8Q0 State: Montana  coynty:s___Dawson

N E .
Elev:_3233 FT Location: T1Z§ %&L!,Sec —32 Tract DBBB _ Drilled depth 440 FT
Measured: 2800 FT g!% 2775 FT gl FT. Hole size: . 5. 1/8 IN. Air 8] water [J Cored: Yes{d No (@
Remarks: .
oA FT.|
RECORDED BY _JON HANGAS GEOLOGIST . RECORDED py JON HANGAS _ RecorpING SPEED 20 MIN
GAMMA S.P o | DENSITY  [RESISTIVITY f oo
T.C.__%W SEN?.OSSETI b4 T.C___Z.m_. sensl.%sgfms
-
LITHOLOGY RANGE N [RANGE -
LOGGED DEPTHS b~ LOGGED DEPTHS :.3
’ 431 fT. 428 frl b 435 fFt 428 prl -
|
- 604
BT « :ﬁ: 7
S T 4
-y
J
- 0-
Silt, browne. ‘ = e 1
Sandstone, brown; siltstone, s : : = J
brown, and claystone, brown : e e B = 4
to black. = 5 ‘ SR e = 4
L T = 604
= = )
— ‘ - h
T = = = 3 .‘ - -—'—- -1
i : ' EiES=aas 120-
: - - T & i
‘ LA EEESE
EEE ‘ = =F i
S ECa. PN
< 4 ,3
P r = r 45; :
i,i- i 4 ‘g’""‘ {
he] = 7
. 1 =
= =T :
- BES==: — BEARE™
AR S9N
:-; = ?%3 = il :i;q’j sap e A. -
= fia,;:' :ﬂi‘: \? -
Coals claystone, black, T - “P__s_é : -
! Sandstone, gray; siltstomne, ~ - ‘; 4 é" 300-
gray, and claystone, gray. . NI 0 O o O 0 = _
= fele o = j - 5:_
: } D= =Tk
: e T
Coal. =l B
= EE
== :m. s A Sy -

MBMG Form 170 (Rev. 1979)
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us-_80038

" LITHOLOGY
Sandstone, gray; siltstomne,
gray, and claystone, gray-

GAMMA SR

a
zo
«
53
n

DENSITY

RESISTIVITY

xxxxxx
xxxxxx




Hole NoUS=8003] Map: Circle -1.SW ‘Bqte: _3/8/80 stote: Montana county:_Dawson

N E

Elev:_2941 FT |ocation: T18% R _SIK sec 28  TractCCCC _ priiled depth 960 FT*

Meosured: 175 FT #8230 FTLEWE ____ FT hole size: 2 1/8 IN. Air B] Water ] Cored: Yes[d NoE]

Remarks: 800'-960' past obstruction; 0-640' air drilling

= 2 e ——— EF
RECORDED 8Y__J Hanaas GEOLOGIST .. RECORDED gy _J Hangas gecorping speeo—20 _ min
GAMMA S.P © DENSITY RESISTIVITY DEPTH
. TC.—2  |[SENS.SETTING & |T.C—2 ___ |SENSSETTING
LITHOLOGY RANGE _200 | 100 | - |rancE.100 | 100 |
LOGGED DEPTHS z LOGGED DEPTHS -
957 FT._954 FT| & FT. : FT| *
o ; " ; 60"
H HE -
5 i J
g i
i “

- o-
Sandstone, brown; siltstone, :
brown, and claystone, brown. .

L 60

.
]
ﬁ

. 1204
Claystone, carbonaceousj; coall i
Sandstone, gray; siltstone,
gray, and claystone, gray- i

L 180+
Coals claystone, carbonaceousH o

3 Sandstone, gray; siltstone, 2404
gray, and claystone, gray. 4

X =5 300+
Coala ;5.» “

i SETL )
e i Sl e 1
FHH ﬂ'-‘:iL’ Eg ?% ik .
i H =is = = 360+

MBMG Form 170 (Rev. 19879)
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us-80031

LITHOLOGY RESISTIVITY

Coal.
Sandstone, gray; siltstone, -
gray, and claystone, gray- ~
i i =5 480
: = i
i i i i
L{ Coal. EEES LR = 540
Sandstone, gray; siltstone, i E 2t -
gray, and claystone, gray. B i
iBaas s LT !
| Coal. SR
Sandstone, gray; siltstone, =
gray, and claystone, gray. H Hm*"
| Coal- . :
Coal.
M Sandstone, grays siltstone, it
gray, and claystone, gray- ol
HHETR
i,
Limestone, gray. : H
Sandstone, gray; siltstone,
gray, and claystone, gray,




~—r r=s

us- 80031

LITHOLOGY

GAMMA

DENSITY

RESISTIVITY

T s
t
T s u:
— T Ty
T T : : aac
I 1 T e
— n iasi
Y cx e, ey
T T 5 1 = -1
s
$on 4 ed Sunes souns -t L
t snas
T jsnas s +
e T
an .m T aT ape paeges
H ji28d ranad o masssealn
T josss! Sanes |35 a3t
LsuanRsRaES 1 L

L1 1

020

A

140
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Hole NdIS=80032 Map Circle 1 NE - Dqate:3/11/80 Stqote:_Montana coynty:_ Dawson

N 3 :
Elev:_3024 FT Location: T19 SR 52M sed 10 Tract BBBB_ prilled depth 760 FT
Measured: _30 PP peC __13U FT FwL FT. Hole size:2_2/8 IN Air B3 Water [J Cored: Yes[] No[] .
Remarks: 3 logs: density (-500', gamma 500-760, E log 0-500. Obstruction at 520
X FT.
RECORDED BYR _Pattersaon __ GEOLOGIST yEg RECORDED BY R _PattersomECORDING SPEED —20 _MIN.
GAMMA S.P DENSITY  |RESISTIVITY
162 |[sens.seTTNg S |rc—2____ |sensseTTing [PEPTH
LITHOLOGY RANGE 200 - |Rance 100 | 100 f
LOGGED DEPTHS s LOGGED DEPTHS w -
’ ‘ FT. FTl & 520 FT 756 F1 -
r " . 60+
: -
I Sand, light-brown, very fine.’ e 3] E : e 04
Sandstone, gray, very fine; 60~
i siltstone, gray, and 7
claystone, graye. 1
o
L 1204
-(
5 180+
< “
- 2404
b 300"
Coal. -
Sandstone, grayj; siltstone, o
gray, and claystone, gray. -
]
L 360-

MBMG Form 170 (Rev. 1979)



us-80032

LITHOLOGY DENSITY |RESISTIVITY

Coal. )
‘| Sandstone, gray,; siltstone,
grayy and claystone, gray-

Coal.
Sandstone, gray; siltstone,
gray, and claystone, gray-

-] Coal.
Sandstone, gray; siltstone,
gray, and claystone, graye

Coal.
Sandstone, gray; siltstone,
Ll gray, and claystone, graye.

Coal.
Sandstone, gray; siltstone,
gray, and claystone, gray-

+ T T
e ihut ST
+ Tt 1

i
= 8401
]
]
L 900 :




Hole No: US80033 Mapx_&LELQ_.L__ Date:_3/8/80  State: Montana  County:__Dawson

Elev.:_2821 FT |ocation: T.L8.3 R_‘S.QJ Sec 2 Tract CCCC _ Drilled depth
— FT. Hole size: 5 1/4 N Air @ Water [J Cored: Yesd No ]

Measured:_70 FT ggt 20 FT.

Remarks:__Field note: elevaticn to fit contour.

600 FT

-

KB
RECORDED 8Y WILLIAM JACKSON _GEOLOGIST yes RECORDED BY JON HANGAS  RECORDING SPEED 20 MIN,
GAMMA S.P ® DENSITY RESISTIVITY DEPTH
TC 2 [SENS.SETTI 3 TC—2 ____ [SENSSETTING
LOGGED DEPTHS z LOGGED DEPTHS o
' 598 FT. Frl & 592 FT. FT| -
- 60+
.
d
P 0_
Sandstone, tanj; siltstone, tan &
and claystone, tan to brown. = 4
1 é— <
K Sandstone, gray; siltstone, 604
gray, and claystone, gray- : 4
1
Claystone, green to brown, o= h
i Sandstone, gray; siltstone, 120+
gray, and claystone, graye. K
1
— = J
5 1804
Coal. — — =
Sandstone, gray; siltstone, —= 4
gray, and claystone, graye — E
g Shale, black, carbonaceous. 2404
Limestone, gray. b
Coal. = )
Sandstone, gray; siltstone, == i
gray, and claystone, gray. i
! Coal. = 4
= 300
Sandstone, gray; siltstone, -
gray, and claystone, gray. = = “
= E= 1
= N
L — % 3604

MBMG Form 170 (Rev. 1979)
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us-_80033

[,

LITHOLOGY GAMMA DENSITY |RESISTIVITY | ﬁ

TS
L — . 360+
Coal. —
B -
Sandstone, gray; siltstone, % -
gray, and claystone, gray- = -
- — 420
Coal. ! e -
. -
Sandstone, gray; siltstone, = -
gray, and claystone, grays -
- 480
Coal. ]
- = 540
Coal. ’ A
Sandstone, gray, and = -
siltstone, gray- — S -
Coal. = .
Sandstone, gray, and = _
claystone, gray. == 600 -
-y
» 660+
1
-
= 7204
-
o 780 S
1?‘
= 840
4
| 9004

M
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[

folgps
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Hole No:.11S=.80033Map: Circle 2 SE

Measured: 70 FT. 70 FT.

Date:_3/8/80 State: Montana

County:
, N E
Elev.:_2821 FT |ocation: T188 R S50% Sec _2__ Tract .CCCC  Drilled depth

Dawson

600 FT

FT. Hole size: 3 1/4 IN Air @ water J Cored: YesJ No&]

Remarks:_ _Field note: elevation to fit contour.
JON HANGAS 40 FT.|
RECORDED BY WILLIAM JACKSON GEOLOGIST yes RECORDED BY RECORDING SPEED MIN.
GAMMA S.P DENSITY  |RESISTIVITY
m._z_OO__ seus.zsgnmc 3 T.c_Z_zT)O_ sens.szsa'rms DEPTH
-l (7]
LITHOLOGY [RANGE _200_ ~ |pance | _T®
LOGGED DEPTHS z LOGGED DEPTHS w
' ____FT 592 fFT| & FT. 592 FT{ *
B e ————————
. 60+
~
-
- o-
) N
]
5 60+
= 4
g
r 1204
I 5 180-
‘{‘( - —— -
= = ]
! = = 2404
= 300+
| 360-
S

MBMG Form 170 (Rev, 1979)
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LITHOLOGY

DENSITY

RESISTIVITY
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Hole NoiS=800134 Map: Ciecle 1 SW _.Dbate:_3/19/80stqte: MT County:__Dawson

N E
Elev:_3007 FT Loc?‘Lion:T.l_a_g R il&,Sec 4 _ TractCBBB _ prilled depth 860 FI
‘Measured: zﬁu"FTng‘;x 42 FT pwL ____ _FT. Hole ;ize:______s’d IN. Air 0 water EX Cored: Yes{d NoK]
Remarks: S E

% FT.
RECORDED BY I HANCAS  GEOLOGIST .. RECORDED BY _J Hangas gecoroing sPEED_— 20MIN

GAMMA S.P o | DENSITY  [RESISTIVITY [0 o0
T.C.—2 ____|SENS.SETTING & |T.C——c—__ [SENSSETTING
- — 100
LITHOLOGY RANGE 100 250 = |RaNGE | -
LOGGED DEPTHS- = LOGGED DEPTHS -
842 FT. 834 r1| & FT. 834 fr| “
R e ——— —— — e t———— ——
o saans e 60"!

Gravel, tan, silty, sandy-
Sandstone, gray; siltstone,
gray, and claystone, gray.

Claystone, black, carbonaceous.
Sandstone, gray; siltstorne,
gray, and claystone, graye
Claystone, black, carbonaceous.
Sandstone, gray; siltstorne,
gray, and claystone, gray-

Marl, light-graye
Sandstone, gray$ siltstomne,
gray, and claystone, graye.

Marl, light-gray. e ST ‘ 3001

i Sandstone, gray; siltstome, S e : ]
gray, and claystone, gray. s

T r‘ -

. I -

s g - ; X

| Coal ] = i

MBMG Form 170 (Rev. 1979)
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LITHOLOGY

Sandstone, gray; siltstone,
gray, and claystone, gray-
Coal, with claystone parting.

Sandstone, gray; siltstone,
gray, and claystone, grays

Coal.

Sandstone, gray, siltstone,
lgray, and claystone, gray-

Coal.

Sandstone, gray; siltstone,
gray, and claystone, graye

Coal.

Claystone, gray, sandstone,
gray.
Coal, with claystone parting-

Sandstone, grays siltstone,
gray, and claystone, gray-

RESISTIVITY

Hittiiee

MY

900 -



Hole No:!J.S:_B_O_Q}.SMops_Ciml&&L_NEé_ Date: . 3/20/80 State: _Montana County:
Elev: 2705 FT |ocation: TL98k R 50¥% Sec12__ Tract CCCC- Drilled depth

Dawson

520

FT.

Measured: 210 FT. 20 FT. FWL FT. Hole size:_5 1/8IN Ainfid Water [0 Cored: Yes[J Nekkl
Remarks:
N2 : FT.
RECORDED BY W_Jacksan = GEOLOGIST YES RECORDED BY .__Hangas... RECORDING SPEED —20— MIN.
GAMMA S.P. DENSITY RESISTIVITY
T.C. —2_____|SENSs. smma! 8 |rc—2___ [SENSSETTING DEP”?J
100
LITHOLOGY RANGE 200 N RANGE _100 —
LOGGED DEPTHS z LOGGED DEPTHS .
‘ 517 FT. 1 515 rfT| b 520 FT 515 FT| * .
- 60 -
S - i 1
- ' = : 01
Sandstone, brown to buff, fine. == e | .
Siltstone, brown{ claystone, - = .
buff to brown. : i
Coal. =0 -‘i « 4
3 e - 604
Sandstone, gray: siltstone, SR F 4
gray, and claystone, graye =N (4“‘ 1
j 1
3 ]
C
L Coal. 1201
.
Sandstone, gray; siltstone, -
gray, and claystone, gray- .
- 180+
Coal- B
-
Sandstone, gray; siltstone, J
gray, and claystone, graye J
- 2404
Coal, with claystone partinge. 1
Sandstone, grayj siltstomne, ]
gray, and claystone, gray- N
Coal, h
i Sandstone, gray; siltstone, 3°°d
grayy and claystone, graye
Coal» 1
Sandstone, gray; siltstone, :
gray, and claystone, gray- j
- 360-Lmne

MBMG Form 170 (Rev. 1979)



us-80035

LITHOLOGY GAMMA DENSITY

-
RESISTIVITY ﬁ
W

Coal, with shale partinge s

i

Sandstone, gray; siltstone,
gray, and claystone, gray-

I

:
W |
i
iy}

e T ‘, —_
1
|
.
{
i

I
T

M
T

i
L
1
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Hole No:US=80036Map.-Circle 2 NE_ . pater.3/21/80 stote: _Montana coyunty:_Dawson

E
Elev:_2518 FT Location: 204 Frz__EéLl_’“‘,Seclﬁ_ Tract _DABD prijled depth 400 FT
Measured: 238 T Fst 2500 Fr, ——FT Hole size:_3:4__IN..Air B Water O] Cored: Yes[J NoF]
Remorks:

WW ‘F
RECORDED BY I Hangas __ GEOLOGIST ... RECORDED BY J Hangas  RrecorpING SPEED— 20 _mIN
GAMMA S.P. DENSITY RESISTIVITY DEPTH
T.C.—2  [SENS.SETTI § TC—t ______ |SENSSETTING
—100 100
LITHOLOGY RANGE _200 Q'RANGELQ.O_: |
LOGGED DEPTHS b~ LOGGED DEPTHS ﬂ
o 396 FT. 390 r| &5 399 T 390 7| =
i : e 60+
i B
-
4
B . O-
Gravel, light-brown- H 3
Silt, light-brown. ; i ]
Sandstone, gray; siltstone, e
gray, and claystone, gray. :
i i == tnanans 604
..... : t Frert EEE
T T h
i TH A ; i
FEEEfE e :
gt o £ y
e EEa ]
| coal, - e o | oo
Sandstone, gray; siltstome, S e e 7
gray, and claystone, graye- i3 S e {aa 1
. e -
Limestone, gray- : I i o it o K
- i 180~
Coal-. e 7
Sandstone, grayj siltstone, E : ; 7
gray, and claystone, gray- Hifte .
Coal. i’ = ';ﬁ J
- Sandstone, gray; siltstone, :HFTL;»‘ = 240+
gray, and claystone, gray. ‘ % i ? -
5 o= : - -
Coal. HEH : g%a : . : i
Sandstone, gray: siltstone, lm: i B = .
gray, and claystone, gray-. = - i = <
s ¥ 300-
; i 4
i 2 i .
L N 360-

MBMG Form 170 (Rev. 1979)
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LITHOLOGY

Coal claystone, black,
carbonaceous.

Sandstone, gray., siltstone,
gray, and claystone, gray-

GAMMA

S R

DENSITY

RESISTIVITY

aaaaaa

FEET




Hole No: US=80037 MapMt. Sheep Butte Date:.3/21/80 State: Montana  County:_McCone

N - E
Elev:..2344 FT | ocation: T19& R 49W sSec _8_ Tract CCCC  Drilled depth 340 FT
Measured: _225 FT. gg?{ —2800FT FWL _____ FT. Hole size: . 5 1/4 IN. Air A Water [J Cored: YesJ NoEl

Remarks:

e |
FT.
RECORDED BY WILLIAM JACKSON _GEOLOGIST yes RECORDED BY _JON HANGAS  RECORDING SPEED_40__ MIN
) GAMMA S.P DENSITY RESISTIVITY DEPTH
T.C. —2 ____ [SENS.SETTING § TC—2 SENSSETTING _
LITHOLOGY RANGE 200 100 = - IrRANGE 100 100 ] '.;
LOGGED DEPTHS = LOGGED DEPTHS w
339 FT_ 335 FI| & 340 FT. 335_FTy ™ | ]
i 60-‘
4.
S d
= : !

- Sandstone, gray; siltstone, e = = oT
gray, and claystone, gray- ‘ ‘ = 1
Sandstone, brown; siltstone, 1
brown, and claystone, brown. 1

-

_ 604
Sandstone, gray,and claystone, §

ra - ;
?8ystone, gray-brown, and ]
isilgstonei gragrf- rown’ i
Coal. 5

L 120-"\

-
Sandstone, grays siltstone, .
gray, and claystone, gray- i

| 180"
Coal, with claystone partinge -
Sandstone, gray; siltstone, -
gray, and claystone, gray. “

i Coal. 5404
Sandstone, grays; siltstone, :
pray, and claystone, gray- ]
[.imestone, gray. ]
Claystone, green-gray; sandstone 300:'

i preen—-graye J
Bandstone, gray; siltstone, :
Bray, and claystone, grays 4

i se0d

MBMG Form 170 (Rev. 1979)



hole NoUS=80038Aqp.Mtn. Sheep Butpate: 3/21/80 Srare: Montana County: McCone

N E
Elevi______FT Location: TLO X R 48 W SeclS __ Tract BCCC_ Drilled depth .. ... .. 50 . _FT
Measured: 2000FT g& ~300.FT FwL ______FT Hole size: 5% .. N Air B water [J Cored: Yes[J Nofk3
remarks: __Abandoned hole. no log: no elevation available. —
— = == s e e e =
RECORDED By R_Patterson _ georocist veis RECORDED By J_Handas  RecoRDING SPEED MIN.
GAMMA SP DENSITY  [RESISTIVITY [ oo
T.C. SENS. SETTING| & |TC———___ [SENSSETTING
LITHOLOGY RANGE - |RANGE =!
LOGGED DEPTHS z LOGGED DEPTHS w
FT. FT| & FT FTy{ * ]
o SOL'
Y
- o5 °}
2y .
: 2o% T
Gravel. 3%‘:,
5 & I
58 -
o
5 S 50
N 100
S 150 -
-
I 2004
1
-
h 250-
-
3 300&
-- )
4
35°d S~




Hole NoUSr80039 mqMtn. Sheep Butte@qte: 3/22/80State: _Montana County: _McCone
E
Elev:_ 2379 FT {ocation: Tzong;E‘lg”,Sec 30 Tract DDCD_ Drilled depth 240 FT.

i 4 L
Measured: 150 FT. Fsi 900 FTxem _ FT Hole size:—8% N Air [0 waters{3 Cored: Yesd Ne{X

Remarks:

—_———————— e e ——
8ox FT.
RECORDED By W _Jackson __  GeoLOGIST yes RECORDED BY Jackson  RECORDING SPEED 20 _MIN.
GAMMA S.P DENSITY RESISTIVITY DEPTH
TC —2 . |SENS.SETTI § TC—— |SENSSETTING
LITHOLOGY RANGE __50 - [RANGE _| -
LOGGED DEPTHS b~ LOGGED DEPTHS l"f‘
329 FT. AR FT. . FT| *
m—'
- i et = : 60
3 Clay, brown; and silt, brown. oT
Gravel, brown, medium, sandye N
Sandstone, grays giiEQEEHE, 1
gray, and claystone, gray- b
L 604
Claystone, black, carbonaceous- T
Coal. -1
Sandstone, grays siltstone, u-
i gray, and claystone, gray- 120+
4
4
5 -
Coal. 1804
Sandstone, gray; siltstone, .
gray, and claystone, gray- -
anl— “
Siltstone, gray, and sandstone, d
gray- | ) 4
i Coal- - . 2404
! S -
L 4
~ 1 .-l
! S 300-
-
q-
L 360

MBMG Form 170 (Rev. 1979)



Hole No:.LILB.QQAOMopMSB Sheeuutt@ote 3/22/80 State:Montana  County:_McCone

Elev: 246FT Lo%ohon. 72036 @42_3_7 3ec 20 Tract BAAA Drilled depth 260 F1
Measured: __TOFT. B8 2650 FT Bt FT ol size: 5 1/8IN Air 3 Water J Cored: YesCJ No &
Remarks:
RECORDED sy _W_Jackson GEOLOGIST .. RECORDED gy _Hangas gpecoroine speep— 290 min
GAMMA 5P DENSITY  [RESISTIVITY [ - 0
Tc. 2 |sens.seTTing S |Tc seussinéNc
LITHOLOGY RANGE 200|500 | - [rance 10O -
e [}
LOGGED DEPTHS z LOGGED DEPTHS w
' 256FT. 253 f1| & 260 frT 253 FT| *
I -] — -
60+

o amay
1 Jonsana
THT T
THTT
a

¥

Sandstone, tan; siltstone,
tan, and claystone, tan,

Coal.

Sandstone, grays siltstone,
gray, and claystone, gray.

Coal.

Sandstone, grayj; siltstone,
gray, and claystone, gray-

Coal.

Sandstone, grays siltstone,
gray, and claystone, gray-

-
o

MBMG Form 170 (Rev. 1979)



Hole NolIS=80041 quDjQ;mtiﬁd«‘-G Creekpgte:_3/24/80State: Montana County:Prairie

N 3
Elev:_2582 FT Location: T148 R 50¥ Sec __23Tract CCAA Orilled depth 380 - FT
Measured: 1420 FTFs 1500 FTFwWL __ FT Hole size: 5_1/8 IN Air 3@ Water [J Cored: YesO No (R
Remarks:
> ¢.9 20 FT.
RECORDED 8Y_W _Jackson _ GEOLOGIST yes RECORDED gy J_Hanaas  grecorping SPEED_—20 __ mIN
GAMMA S.P. DENSITY  [RESISTIVITY [ - oo
TC —2  |[SENS.SETTING S |Tc—2 _____ [SENSSETTING
-
LITHOLOGY RANGE __200 - [RaNGE 100 ] 0 -
LOGGED DEPTHS z LOGGED DEPTHS w
313 Fr  310Fr|iG] 317 er 310 erl *

Sandstone, tan; siltstone,

taq,and claystone, tan.
Coal.

Sandstone, grays; siltstone,
r gray, and claystone, gray-

Shale, black, carbonaceouss

Sandstone, gray; siltstone,
gray, and claystone, gray-

| HEEE S - 3604

MBMG Form 170 (Rev. 1979)
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Hole No: US-80042 mqp:Mt. Sheep Butte Date:3/24/80 State:__Montana County:__McCone

Elev.: 2441 FT | ocation: T.Lﬂ_x R_lt.S_! Sec .15 Tract .DRAD _ Drilled- depth 320 FT
Measured: _950 FT fFs __225 FT E&k — FT. Hole size: .3 1/8 IN Air B wWater [J Cored: YesJ NoE]
Remarks:
RECORDED BY WILLIAM JACKSON gGeoLOGIST yes RECORDED By JON HANGAS  RecorDING SPEED—30  MIN
GAMMA S.P. © DENSITY RESISTIVITY DEPTH
T.C. 2 _____[SENS.SETTING & |TC—2 ___ |SENSSETTING
LITHOLOGY RANGE 200 50 - lranGeE 100 50 -
LOGGED DEPTHS z LOGGED DEPTHS “
‘ 316 FT. 314 FT| & 320 FT 314 FT| “
e ——
L 60
= E 'T:v‘—' Sages nrus Jives o F—F frr— o+
[ Claystone, tan to buff. .
Claystone, black, carbonaceous. i
Sandstone, tan; siltstone, tan, J
and claystone, tan. R
Claystone, black, carbonaceous. J
R Sandstone, gray,; claystone, grayl, [ P - 604
Shale, black, carbonaceous. SR B , i s i
Sandstone, gray; siltstone, gl ;t 3 _ =il | ]
gray, and claystone, graya. LKk 4 | (}l +1 A
Coale. - <;’ 4:—:""ﬂ; ?l i i A_
= ] et h
I BR=3= — . 120+
Sandstone, grayi siltstone, (e N lT .
gray, and claystone, gray- ! = i
TS ]
| Claystone, blue-gray- 1 : - 8o+ !
Sandstone, gray; siltstone, %“ ! sl i

gray, and claystone, graye.

|
l

- . 2409
Coal. _— i
Sandstone, gray; siltstone, = .
gray, and claystone, gray- L J

= -

i Coal, with claystone parting- i P
Sandstone, grayj; siltstone, 4
gray, and claystone, gray. ] = ]

I-

L 3604

MBMG Form 170 (Rev. 1979)



Hole NO:M_QQ} Mopl‘"" Sheep ~B“t‘ebatexéi_5[_9 State: Montana County: McCone

Elev._2407 FT Lo%%tnon TJ.S..& Rg_MSec —2— Tract _AAAB Drilled depth 200 FT
Measured: 450 FT. psix 40 FT gwg ______ FT Hole size: 5 1/8 N Ajr ] WaterD Cored: Yes[] Nok]
Remarks: _Logged thru pipe, no source, density acts as gamma.
o FT.
RECORDED Y __W_Jackson GEOLOGIST o RECORDED gy J_Hangas  gecoroiNG sPEen 20 ___MIN
GAMMA S.P. DENSITY  [RESISTIVITY [ooorp
TC —2 __ |SENS.SETTI § TC_2 __  [SENSSETTING
LITHOLOGY [RANGE _50 ~ [RaNGES0 —
LOGGED DEPTHS z LOGGED DEPTHS by
‘ 180 Fr. FT| b 184 rt . FT| *
— e —————————
r ' [y ey S lsues coeus S NS JOUN INC W) e P R : 604
I Sandstone, brown; siltstone, —+ ‘ _> - = oT
brown, and claystone, browne. ‘? R == e
Gravel. gl P -
Sandstone, gray, fines g -
siltstone, grays and claystone, I;. b
L graye. l : 804
{ f—— 7,_,~L ‘.
Coal- ﬁ
- Sandstone, gray4 siltstone, 2 - 120
gray, and claystone, graye %!**—m«'—-[ -
| Jr i
Gttt
I
Coal, with siltstone parting- %——L——? :
" I : B )
] i R
i =
= R R
g ':r e -
F = 1
s £ s 2409
- - ’ S .
q-
b 300"
1
s 360-

MBMG Form 170 (Rev. 1979)



. Hole No:US80044 gy, Richey NE 31 pgtq: 3/25/80 State: Montana County:_Dawson

N E
Elevi—__ FT Location: T_228 R 32 W Sec 20 Tract _DDAA Drilled depth 320 FT.
Measured: 500 F1 F¥E 700 ry bR ET. Hole size:_5 1/8 N Ajr 8] Water [J Cored: Yes[d No®
Remarks:___No elevation available.
N3 o FT.
RECORDED By WILLIAM JACKSON geoLosist .. RECORDED gy JON HANGAS  pecoRrpinG speeD —20___ MIN]
GAMMA 5P DENSITY  [RESISTIVITY [ oo
TC —2 _____|SENS.SETTI § TC—2 ___ [SENSSETTING
' — |—30
LITHOLOGY RANGE _200 100 ~ [Rance 100 -
LOGGED DEPTHS = LOGGED DEPTHS -
312 FT. 310 fT| % 317 fFr. 310 fFT| *

T — —— ————
R e 60
. —Hr : :
:

+ + + - e HT
[ 8] T L = T -
Tt I
T 1

Silt, brown, alluvial.

Sandstone.

Sandstone, gray; siltstone,
gray, and claystone, gray.

Coal.

Sandstone, grays; siltstone,
gray, and claystone, gray-

- Coal-
Claystone, gray>and sandstone,

doal.

Sandstone, grays siltstone,
gray, and claystone, gray.

MBMG Form 170 (Rev. 1979}



hole No: Us- 80044&:@1.& Rls:h.e;L_NE:iloQte -3/25/80State: Montana County:_Dawson

Elev.._.._.- FT Location: TZ.Zﬁ I;E..‘E.ZX Sec 20__ TroctDDAA Drilled depth ____. 120 FT-
Measured: 500 FT FSL _700_FTx®x __ ___FT Hole size: _. N A ] warer O Cored: Yes[d No@
Remorks: Hole abandoned no log; no elevation available., = _
T X FT.
RECORDED By W _Jackson _ _ GEOLOGIST YES RECORDED BY ——— RECORDING SPEED __ . MIN.
‘ GAMMA sP DENSITY RESISTIVITY | coqy
TC e |SENS.SETTING| & [T.C . [SENSSETTING .
-
LITHOLOGY RANGE - |BANGE -
LOGGED DEPTHS ] LOGGED DEPTHS ﬁ -
FT. FT| b FT. FT| *
T==———-_____.__._.__.__.__________r__.———- pe— —
- - 504
-
-1
I : 04
_Sandstone, fine, buff to tan. B
- Sandstone, fine; some 50
carbonacoeus clay. -
Sandstone, fine, brown to tanj -
claystone, buff, and sandstone, -
fine. 4
b 100
Sandstone, fine to very fine. -+
- . 150 «
L 200~
o
-
’ a
S 250 -
+
300
1] -
+
350




Hole No: US=80045MapBLM Richey NE3lpgte: 3/25/80 gyqie:Montana County:_Dawson

N E

Eleve_____FT Lo%%t'ion= T22:8¢ R;EEL].J&Sec 22 Tract AAAA  Drilled depth 260 F1

Measured: 230 FT. woC __60 FT gl ______ FT. Hole size:_5% IN Air @ water [J Cored: Yes[J NoE]

Remarks: = : i .

FT.|

RECORDED By J _Handas ___  GeoLoGIST ygs RECORDED BY _J _Handas gpecorpiNG SPEED—20___ MIN

GAMMA S.P DENSITY RESISTIVITY
TC.2 ssns.semd g ltc—2____ |sensseTTing [PEPTH
LITHOLOGY [RANGE 200 - JRaNGelO0 | 100 f
LOGGED DEPTHS 5 LOGGED DEPTHS s
254FT. 250 frT| &5 258 FT 250 fFy| *
—— —— —— —— =~
- 60+
-

o O~
Silt, brownj gravel. 1
Sandstone, brown, siltstone, .
brown,and claystone, brown. 1

4
Sandstone, gray; siltstone, i

L gray, and claystone, grays. 604
Shale,. dark-brown, carbonaceouss. ]
Coal, with claystone. parting. 4
Shale, dark-brown, carbonacoeu k

- 120
Sandstone, gray, and 4
siltstone, gray. J

o

o 180"
Coal. 4
Sandstone, gray; siltstone, J
gray, and claystone, graye. i

- Coali 240.-_‘b
Sandstone, grays; siltstone, i
gray, and claystone, gray- ]

" e 300

-
! 3604

MBMG Form 170 (Rev. 1979}

a7



Hole No US=80046 Map: BLM NE 31 Richgyte:3/26/80 stoteMontana  coynty:_Dawson
N E
Eleve____FT. Loch:‘tlionz 72 % F’l__Es_Ll_‘ﬁ(,Sec 30 TractAAAA  Drilled depth 540 FT
Measured: _20u FT. xgx LUFT XWE FT. Hole size:— 3 1/8N Air B water [J Cored: Yes[J NoEF
Remarks: d sistivity on a separate chart; no elevation available.
W. Jack T H 20 FL|
RECORDED BY WY acxson GEOLOGIST YES RECORDED BY :__Hanaas RECORDING SPEED MIN
GAMMA S.P DENSITY RESISTIVITY
T.C.—2  |SENS.SETTING S [Tc_2 ___ |seNssETTING |PEFT
LITHOLOGY [RANGE _200 :IRANGEJ..QL‘ .
LOGGED DEPTHS b= LOGGED DEPTHS 3
) 526 rr. 539 ¢1 s 539 g1 539 |
—ﬁ ——
1
.
4
- O
- -
Clay, buff to tan. i
A _ . : 60+
Sandstone, fine, with some - == ]
siltstone. 4 =]
-
e = :1
= >
[ .
SRE 1
X 120
Claystone, gray, and g ‘!Al
sandstone. LNy 1
[ 1
TR
Clay, carbonaceous, graya - G ]
|5 - 9
S Coal. |4 jisod
silt with clay. { + 1
g ]
Coal. p) ]
Sil h cl 4
ilt with claye | 1
s K 2409
Sand with clay. J
i i
Clay, gray. ;.r 4
Sand with silt., é\
s = .
{. ) -
Claystone, gray. IR E== b
Sand with silt, - 1
| e 360-

MBMG Form 170 (Rev. 1979)



us-_80046

[
LITHOLOGY GAMMA DENSITY RESISTIVITY g
[T
r ~ T %l ! 360"‘
Silt. ] % ! B I R 7
tg Sk f r i
i bastind _ é}_’f | | -
Claystone, gray,with silt. T3l ] %l -
b o q s _ i
g =5 Sl ]
' BN ey r v [4207
F S } - = = = -+ "—Lfﬁ- ~
| ! !
b <) : }_: Kﬁr 1 i L
Eroy B e o
N wweees \
DB PR 1
L Sl 480
e LR i -
. s il | - <
Coal. 3 T — =% i
Limestone Tk 4 B = - é Sl i
' - = = == | ]
X < = &l
- 600
-l
-
- 660+
4L
- 720
4.
- 780 1
T+
- 840+
S
L 900 -



Hole NollS=80047 MopBLM Richev NE 3bate:3/26/80 stgte: MOntana coypty: Dawson

Elevi____ FT Locotﬂow Tm Rg_l__‘t Sec 34 Tract _AAAC Drilled depth 460 FT
‘Measured: 400 FT.x8x _o0U FT XWK ______FT Hole size: 5 _1/8 IN. Air B} Water [J Cored: Yes[J NoE]

Remarks:__Top 116' of density at TC 2, range 200; No elevation available.

pri)
RECORDED BY_HW Jackson  GEOLOGIST YES RECORDED BY _J_Hangas grecoroine spEep 20 MIN.
GAMMA S.P o | DENSITY RESISTIVITY {0 ooy
TC. 2 [SENS.SETTING & [TC—2 ___ |SENSSETTING
LITHOLOGY RANGE 200 500 : RANGE 100 -
LOGGED DEPTHS = LOGGED DEPTHS | W
456 FT 454 FfT| % 460 fFT. 454 FT| *
3 60

Clay, brown-

Silt, tan.
Clay, dark-brown.

Coal.

Clay and silt.

i Coal with clay; gray parting.

Clay, gray-

5 Sand.

Coal.

Shale, carbonaceous,

clay, graye

Silt.

- Coal.

Sand.

Coal,

MBMG Form 170 (Rev. 1979) -
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RESISTIVITY

us-_8Q047

DENSITY

w
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sl

i A,—h
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[ ] q.0
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Hole No:US=80048Map: _Clay Butte pate:4/2 80 State: _Montana coynty: Richland

N E
Elev:._2765 FT Location: 722 X R 53 gec 34 Tract _CCDPB prilled depth 620 FT
Measured: _52U FT. Fs_ LUVU _FT pwr _____ FT Hole size:— 5 1/8IN. Ajr water [J Cored: Yes(d NoE]

Remarks: _Saperate E log run; interference in spontaneous potential.

me FT.
RECORDED BY_R _Patterson _ GeoLoGIST ECORDED By .J _Hangas = RECORDING SPEED_Z.Q_m:]

yes R
GAMMA S P DENSITY  [RESISTIVITY
TC —2  |sENS. SETTI TC_2 ____ |sENSSETTING
LITHOLOGY _ RANGE 200

LOGGED DEPTHS
558 FT. 600 FT.

DERTH |

—_ ————————————

LOGGED DEPTHS

STRIP LOG
FEET

602 FT 600 FT

Silt, gray.

Sand, gray, very fine.

3 Claystone.

Coal.

Sand, gray, very fine.

Claystone, gray-

Sandstone, gray, very fine.

Claystone, graye 4
Sand and silt. : { ]
}’]”J -
i Claystone, gray-  — 300-
Sandstone, gray, very fine. 1 __>»V1__ B
> i ! ] L
Claystone, grays 5 B “;ﬁ ';i =y 4
PN 2 [ ‘
e =l OB TN T
I ZE ' * 360-

MBMG Form 170 (Rev. 1979)
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. -
LITHOLOGY GAMMA S. PR DENSITY |RESISTIVITY 3
['™
Sandstone, gray, very fine. TETI Y [ , 13>"§/:—; i i
- : ;
Claystone, gray. , S E 414 |
S - - 5 ' z} L .
SR ¥ AR
1T < —= z i -
Silt and claystone SRRE == rd T ]
- = - T == 'Tgi Tl o 420 -
- - 5 | = N, if -
:_— _ ,(r‘ { %—*L—- -
- 3 > i } 4
> I
Sandstone, gray, very fine- — 4 -t £—+~> - b
L T ; 3 i 480
Claystone- R NI — .
» LT ! 3 - +
Coalv ?_-gj j ! H ; - ) i
TERL T B O
— =
Silto ! 3 ‘—/ L %4 == zrd.% i
L = Y T E g ; — | 540
== - o . A__A‘II o = - : — -
Coal. Fe B =4 :
LA | -
Claystone - E b= t___._"__: ;L
Coal. e | ] = S
Silto o . - — ! - 3 < -
b ) N - if‘.f r
_*I
o 660+
e 7204
= 780 ¢
i
4
+
- 840+
. 900 -

103
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Hole No: US“80049M09=K119___$E:_L§1$§. Daterd/2/80  State:Mantana County:.R.Lchla.n.d___
Elev: 2680 FT Locohon T2.2$ R5.3_ﬂ Sec 28 _ Tract BBBR_ Drilled depth 520 FT
‘Measured: .G.D_IL _2.0_0__7 g — FT. Hole size:5_1/8 IN. Air 3 Water [J Cored: Yes[d No[H
Remarks: SP_and resistivitv run >»n a seperate crart,
W — — EF
RECORDED BY R _Patterson GeoLoGIST yes RECORDED syw_Hangas __ RECORDING SPEED 20 __ MIN.
GAMMA S.P. DENSITY RESISTIVITY DEPTH
T.C. -2 |SENS.SETTING 8 TC—2  __ [SENSSETTING
-
LOGGED DEPTHS x LOGGED DEPTHS 5
519 FT._ 516 FT|l % 520 FT. 516 FI -
e
o . 60
TEE ; ot b
s Soil. O~
: Alluvium. -
Sandstone, light-brown, very 4
fine. §
Coal. <
Siltstone, gray- 4
o 60-"
Claystone, gray- 4
Coal- -
Claystone, light-gray- -
§
-
- 120
- T “3
== T B ]
Siltstone, gray- ' B <=2 ERE [~ | 1
. =% : | ]
| ! X
=1 7T F=S ‘
I ‘ = . B 180
[—L—_ Q.’:\:‘: ' [ for st e
; =T L == J
Sandstone, gray, very fine. 1 T::?- R
P Ter o i -
Claystone. ““ == o T
- J
- SIS 2404
1 % )
L -c‘% j < 300-
Claystones T :;E I - ]
f
‘} - i B 17 -
B, W 1
L ‘ 360-

MBMG Form 170 (Rev. 1979)
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Claystone-

Coal.

LITHOLOGY

Claystone, gray-

Sandstone, gray.

Silt and clay, gray:

Coal.

Claystone, gray-

Siltstone, gray, very hard-

DENSITY

RESISTIVITY

= |
= _ i
S N = .
s v | {
ol L_i - !7~ .
= LT
- —
—
. . =T Lo
= R -1
v I ‘ I
—
| Lo
— b - gy
~ ? I — —
N
~ p b ==
-
)] panpys
J’fﬂ*fT“‘ Sy
i - —— ]
L = -
— __._. .__.,«
2 i 3 -
HEER |

s




hole No:US~80050 vap: Enid SE _ pated4/2/80_ sStote:Montana_ County:Dawson -

N E :
Elev._2770 FT | gcation: T21% Rs:__“_l',Sec 26 _ 7/acBBBB _ Drilled depth ... .. 300 _  __FT
Measured: _35 FT. s& -~ 25 _FT FrwL ______FT Hole size:5 1/8_IN AR warer [J Cored: Yes[J No&

Remorks: _Hole caved in and 10 Te Do i . —
S SRR _——Tv'"" FT.
rRecorpep syR_Patterson GEOLOGIST . RECORDED 8Y —________ RECORDING SPEED — MIN
GAMMA S P DENSITY RESISTIVITY DEPTH
TC e |SENS.SETTING| & |T.C oo [SENSSETTING
LITHOLOGY RANGE : RANGE -
LOGGED DEPTHS = LOGGED DEPTHS 3 "
FT FT.| & | FT. Fri “

. 50 4

s 0
Gravel. 4
Claystone, light-brown. 4

3 50-
Sandstone, gray, very fine- :

g Claystone, gray. 100+

vow -
Sandstone, gray, very fine. -
- 150 «
Claystone, blue-gray- : J
Vo =)
Claystone, gray. = =
: e 200
1
Claystone, gray; some coal- ” -
" o+
Coal. .

L 250 -
Claystone, dark-graysy i
carbonaceous, and claystone,
graye -4
Sandstone, gray, fine. 7]

e wo-‘

3504

' 144



4

Hole No:US=80051Map: Kuester Lake Date:.4/3/80 State:_MT ____ County: Richland

N E
Elev: 2560 FT Lo%«:‘t'-iom T228X R 53WXSec B TractABBC _ Drilled depth _380 FT
‘Measured: _S5UV FT pgek _<oUU FT. %___FT Hole size: 2% N Air 8 Water [J Cored: YesJ NoEl
Remarks:_S2 was run on a geparat2 run; surface rerun camma, density.
NO FT.
RECORDED BY _—e Fatterson geq ogist ymgg RECOROED BY L Hangas  RECORDING SPEED_20_ MIN
GAMMA S.P DENSITY RESISTIVITY DEPTH
T.C. 2_.%.6'_‘_ SEES.'%ETTI 8 TC_2  ISENSSETTING
W 3 il -
LITHOLOGY RANGE . 3 ~ lrancel00 | 100 |,
LOGGED DEPTHS b~ LOGGED DEPTHS ﬁ
377 FT. 207 FT|H%] 380 FT 374 FT| “
[- asemsass ‘ 60
1
4
- Siltstone, light-brown, and O
claystone. .
Siltstone. .
Sandstone, gray, very fine. 4
L 604
Claystone, gray, carbonaceous. 1
-
1
r
L 120
Sandstone, gray, and siltstone, E
gray- .
Claystone, gray, carbonaceous. d
I Coal. 180" )
Siltstone, gray- i
Coal. -
Claystone, gray- -
Siltstone, graye i
5 Claystone, dark-gray, 2404
carbonaceous. .
Coal. ’
Sandstone and siltstone, :
- 300
Sandstone, grays i
Coal, with siltstone parting. 4
J
L 360-

MBMG Form 170 (Rev. 1979)
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[
LITHOLOGY DENSITY RESISTIVITY 3
[T
Claystone, dark-gray, L ; i
carbonaceous- i S 1
Sandstone, very fine, and - ;
siltstone, graye.

T == S - —= _

s

-

.

8 480

ﬂ

. T

-

L | 540

.

- 600 -

-

-

= 660+

R

- 720

“+

1

-

r 780 T

d

-

L 8404

T

L 900

16F



Hole No:US=80052Map: Kuester Lake Date:4/3/80 State:_MT County: Dawson—
Elev:_2395 FT Locahon' 722}& R52>& Sec 24_ Tract _ABBA Drilled depth 460 FT

NL
Measured: _12€ RF m 44Uy FT. %—FT- Hole size:—___ IN. Air B Water [J Cored: Yesd NoE]
Remarks:__3P_done on a sererate run. ’

FT.

b7
RECORDED BY J. Hanagas GEOLOGIST , .. RECORDED BY J Hangas _ RECORDING SPEED_—20 ___ MIN|

GAMMA S.P DENSITY  [RESISTIVITY
TC 2 ISENS.SETTI
LITHOLOGY RANGE 200 _|__100

LOGGED DEPTHS
456 FT. 454

———
——

162 |sensseTTing |PEPTH |

RANGE_100 | 100 [ _
LOGGED DEPTHS u
460 FT . 453FT| *

“STRIP LOG

Silt, yellow-brown.

Silt, tan.

Claystone, graye

Coal, with claystone parting-

Claystone, gray-browne

Siltstone-

120

Coal.

Claystone, gray-

Claystone, gray-

Sand, gray, very fine.

Claystone, gray, with
- carbonaceous shale.

Coal.

Claystone gray, carbonaceous.
claystone.

i Sandstones

Claystone, brown.

Coal.

Siltstone.

Coal.

Coal,

360-

MBMG Form 170 (Rev. 1979)
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LITHOLOGY GAMMA DENSITY |RESISTIVITY

Claystone, green to graye

_____

AL Atk

Sandstone. : 3

i
1

V{:;f—':‘—“&';% =P =rETEEEE | ]

I

(o



Hole NoUs=80053 Map:_Enid Quad— Date:-4/3/R80 State:_MT ___ County:_Richland

Elev:_2520 FT Location: T.z.lg rD3 ﬁ,Sec 12 Tract _BACD Drilled depth 480 FT
_FNL b.> ' 4 , ,
Measured: L3VuFTopgk _222uFTFWL _ FT Hole size:____IN Air [} Water [J Cored: Yes(J No &
Remorks: _SP_xun separate,
X0 FT.
RECORDED BYR, PALLErson geoLosist .. Recompeo sy I Hangas gecopping speep_20 MmN
GAMMA S.P DENSITY  |RESISTIVITY
T.C.—2 _|sENs.SETTING S ror g |ENseerTinG [PEPTH
LITHOLOGY RANGE 200 | - |rRance 100 | 100 -
a
LOGGED DEPTHS z GGED DEP .
78 py 475 o E| 448%% WY
Y e ———— —
I ' —_—— . ‘ 60+
4
- O
Sand, light=brown, very fine. )}
]
i 604
]
1
Claystone, gray. 4
X 1204
Sandstone, light—gray, very .
fine. -
= iso4 '
-
e
o Coal. 2404
ﬂ
! Coal. 300
Coal. ]' )
i 360-

MBMG Form 170 (Rev. 1979)
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RESISTIVITY

DENSITY

LITHOLOGY

Claystone, gray.

Sandstone, light-gray,

very fine,

HA



Hole NolS=80054 mqp: _Kuester Lake Date:4/3/80  State:_MT _ County:Richland

Elev:_2558 FT Location: T 228 53E,Sec 14 TractBBCD _ Drilled depth 420 FT.
.Measured:Mm oVY __ FT Fwi FT. Hole size:—23__ IN. Air (¥ Water J Cored: Yes(] No[@

Remarks: SP_done on_seperate run.

FT.
RECORDED BY R _Patterson  ggoLocisT 3?3‘ RECORDED B8Y _J_Hanaas  grecorpiNg sPEED_20 __MIN.
GAMMA S.P DENSITY RESISTIVITY DEPTH
TC 2 [SENS.SETTI § ET'C_L— SENS.SETTING |
LITHOLOGY RANGE20Q - RANGEL0O | 100 _ |
LOGGED DEPTHS = LOGGED DEPTHS t:
417 rf1 415 FT| 5| 420 FT__ 414 F7y “* |
- 60 +
YYPSTSTIPrrYTEY {m e
igas : <
: 3t = .
X 3 o+
-
Sandstone, light-brown; 4
minor coal 1
- 604
ﬂ
b o
-
e
- , 1204
B Lt R
s | LB )
Claystone, gray. : o ]
= INE2N :,.
! = —= |so-
=]
Sandstone, gray, very fine, ‘;": { B
,_: Bt ! .
R 5
o T T ]
B3 R .
- = =P 2404
= =
' - ]
I <= 7
N ! v} by
Coal. =T = -
X 2 . 300-
=] <5 i
= = ]
| |_Claystone. =l 2 05 30l

MBMG Form 170 (Rev. 1979)
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LITHOLOGY GAMMA DENSITY |RESISTIVITY

Coal.
o
T = 1 =
+ t 3
Sandstone iamsree - vamsase: = =
. 1 T
amm, 26 —
=
T Hr o
t o
aes e r— —3
HHH = I T
T Py T
e T ~ =
T
tH T % et
- R PO junal
t
t
1 T T A
. e ; T
e T

- |

480

IR




Hole No:US=80055y4,, Enid Dote: 4/4/8Q State:___MT ____ County:_Richland
N E .
Elev: 2630 FT |ocation: T22HX R S4MX Sec 18 Tract _DBBD Drilled depth 620 FT

Measured: 2006 FT. FSU _Zuuu FT sk ___ FT. Hole size:—2% N Air B Water [J Cored: Yes[) No&]
Remorks: SP_run seperate; rerun of gamma, density from 120'; first 100' density

FT.
RECORDED BY I Hangas  GeoLoeIsT ... RECORDED BY J Hanagas  recoroine sreep—20 ik
GAMMA S.P. DENSITY — [RESISTIVITY [ oo
TC 2 |SENS.SETTI § Tc_2 SENSSETTING
RANGE 200 100 [RancelQQ |___100 )
LITHOLOGY N =] -
LOGGED DEPTHS z LOGGED DEPTHS w
‘ 617 FT. 614 FT| 620 fT 614 pyq| v
w: P~
60 1
K ]
- - o-l
i E‘ ] 604
Coal. e b
Claystone, gray, carbonaceous. .'1
ot
: 1204
.
Y .
Claystone, gray to brown, R
3 ]
t_ Coal. » 1804 '
Coal. ™ -
B .
A d
L Siltstone, very sandy- 2404
d . -
o { 300'
Claystone, grays L] S g o
o n | -
“‘"':. = . !I 2‘::‘; “
vor IR < T 1
i ot . g 360- '

MBMG Form 170 (Rev. 1979)




us-_80055

a -
LITHOLOGY - GAMMA S.P Eg DENSITY RESISTIVITY uu-}
%= w’
- — : 360
r ass = 1) _ﬁ_ ‘ i i} 1= i
— G = n
: N - i
= e |
‘WL- .;. - l._< - —
v { 9
- ) e Jaz0 -
L _3 g : -
] || L _
Claystone, gray to brown. 'u:j R LS EE i
o) £ | \’ 3z ]
fuaass= . . FHET™
=5 e é‘ [ I”; & 7
i = | ' 480
Claystone, carbonaceous. ==3 I Y i
- i 4
Coal. ﬁ —= 2 .
Claystone, carbonaceous. —— [ | &

Coal.

Claystone; minor coal,
carbonaceous, gray-

)

e



Hole No:US=80056 Mqp: _Enid Date:4/4/80 State: MT _ County:__Richland
Elev: 24487 | ocation: T 222‘«?_54 &,Sec 4 __ Tract DDAA_ Drilled depth —_440 FT.
Measured: _10ZWFT. ’thf‘_;m__ﬂ Rk FT Hole size: o __IN Air 8 Water J Cored: YesJ NoEKJ

Remarks: SP segrate run; tCE 106' of gamma at range 500 TC 2 top 110 density

——
RECORDED BY R _Patterson geoLogisT ’3& RECORDED BY Hangas  RecorDING SPEED_ZQ__':&
T.C.Gf Mma SENSS..SRETTI 8 T.coﬂ_ :gg;sgg':'ms DEPTH |
LITHOLOGY RANGEZ00 50 - Rancel00 ) 100 |,
LOGGED DEPTHS z LOGGED DEPTHS o
’ 437 FT. 434 FT.| & 442 FT. 434 F1| %
o . 60

T
vvvvvv
T

Sand, light-brown, fine.
Sandstong, gray to brownj
siltstone, gray to brown, and
claystone, gray to brown.
Sandstone, gray; siltstone,
gray, and claystone, gray-

] Coal.

Sandstone, gray; siltstone,
gray, and claystone, gray-
Coal; claystone, carbonaceous.

Sandstone, grayjs éIiEEiaﬁéj“
gray, and claystone, gray.

= v
i .
h— |
A=
- . 2Esqr
5 S |-
~ - ‘qk -
T
| !
Coal. e A
Coal. HPE NN
K Sandstone, gray; siltstone, § , ! %fj
gray, and claystone, gray. I S AR
Coal; claystone, carbonaceous. N i }ﬁji
sl B £
i !
1
Coal. = iy 3
L Claystone, gray. L“‘-s— “f
Coal. ::'“”' Pl
Sandstone, gray; siltstone, e
gray, and claystone, gray- =
+
Coal. 14 !

MBMG Form 170 (Rev. 1979)
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LITHOLOGY GAMMA DENSITY [RESISTIVITY

Sandstone, gray; siltstone,
gray, and claystone, gray-

T AESSE Sruma a1 T T T
T THT

s I
T T +t
S ljesasianalianvi aas T inais e lSTEeEEee s T Saeas

g




Hole No:1IS=80057Map: Entd Date: 4/4/80 State: MT ___ County: Richland.

N E
Elev.:2555 FT Location: T223X R 5S4 Sec 28 Tract . ACAD DOrilled depth 540 FT

FN .
.Measured:18uu FT. t'sb(_.l.ﬂmﬂ %__.ﬂ’ Hole size:—___ IN. Ajr water [J Cored: YesJ NoE&l
SP run seperate )

Remorks:
W
XB o FT.]
RECORDED B8Y .l _Hangas GEOLOGIST .. RECORDED sy Hangas  RECORDOING SPEED —20 _ MIN
GAMMA S.P DENSITY  |RESISTIVITY
T.c.;."_m_n_ SENS SETTING 8 T.c_.Z_I.__.. SENSSETTING |DEPTH
LITH<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>